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TITI£ OF THE INVENTION 

SUBSTlTiriKU PYRROLO-PYRAZOLE DERIVATIVES AS KINASE 
5 INHmnORS 

BACKGROUND OF THE INVENTION 

Field of flie Xaventioii : 

The present inventioii relates to pyrcolo-pyrazole derivatives, to a process for their 
preparation, to pharmaceutical con^ositions comprising them, and to tibeur use as 
10 flierapeodc agents, particularly in the treatment of cancer and cell prolifa»tion disorders. 
Discussion of the Background 

Several cytotoxic drags such as, e.g., fluorouracil (5-FU), doxorubicin and canq)totiiecins, 
damage DNA or affect cellular metabolic patiiwa/s and thus cause, in many cases, an 
indirect block of the cell cycle. Therefore, by producing an irreversible damage to both 
15 normal and tumor cells, these agents result in a significant toxicity and side^ffects. 

In this respect, compounds capable of functioning as highly specific antitumor agents by 
selectively leading to tumor cell arrest and apoptosis, with comparable ef&cacy but 
reduced toxicity than the currently available drugs, are desirable. 

It is well known that progression through the cell cycle is governed by a series of 
20 checlq)oint controls, otherwise referred to as restriction points, which are regulated by a 
family of enzymes known as the Cyclin-dependent kinases (Cdk). In turn, the Cdks 
themselves are regulated at many levels such as, for instance, binding to cyclins. 
The coordinated activation and inactivation of dififeent Cdk/Cyclin complexes is 
necessary for normal progression through the cell cycle. Both the critical Gl-S and G2-M 
25 transitions are controlled by the activation of different Cdk/Cyclin activities, ia Ol, both 
Cdk4/Cyclin D and Cdk2/Cyclin E are thought to mediate the onset of S-phase. 
Progression through S-phase requires the activity of Cdk2/Cyclin A whereas the activation 
of Cdc2/Cyclin A (Cdkl) and Cdc2/cyclin B are required for the onset of mitosis. For a 
general reference to cyclins and cyclin-dependent kinases see, for instance, Kevin R. 
30 Webster et al, in Exp. Opin, Invest. Dmgs, 1998, VoL 7(6), 865-887. 
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Checkpoint controls are defective in tumor cells due, in part, to disregulation of cdk 
activity. For example, altered expression of cyclin E and cdks has been observed in tumor 
cells, and deletion of the cdk inhibitor p27 KIP gene in mice has been shown to result in a 
higher incidence of cancer. 
5 hicreasing evidence supports the idea that the cdks are rate-limiting enzymes in cell cycle 
progr^sion and, as such, represent molecular targets for tfierapeutic intervention. In 
particular, the direct inhibition of odk/cyclin kinase activity should be helpful in restricting 
tiie unregulated prolifemtion of a tumor celL 

SUMMARY OF THE INVENTION 
10 It is an object of the invention to provide compounds which are useful in treating cell 
proliferative disorders caused by and/or associated with an altered cell cycle dependent 
kinase activity. It is another object to provide con^unds ^^ch have cdk/cyclin kinase 
inhibitory activity. 

The present inventors have now discovered that certain pyrazole cono^unds are endowed 
15 with cdk/cyclin kinase inhibitoiy activity and are thus useful in therapy as antitumor agents 
and lade, in terms of both toxicity and side effects, tiie aforanentioned drawbacks 
associated with curreutiy available antitumor dmgs. 

More specifically, the pyrazole derivatives of the invention are useful in the treatment of a 
variety of cancers including, but not limited to: carcinoma such as bladder, breast, colon, 

20 kidney, liver, lung, including small cell lung cancer, esophagus, g^U-bladder, ovary, 
pancreas, stomach, cervix, thyroid, prostate, and skin, including squamous cell carcinoma; 
hematopoietic tumors of lymphoid lineage including leukaemia, acute lymphocytic 
leukaemia, acute lymphoblastic leukaemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's 
lymphoma, non-Hodgkin's lymphoma, hairy cell lymphoma and Bmrkett's lymphoma; 

25 hematopoietic tumors of myeloid lineage, including acute and chronic myelogenous 
leukemias, myelodysplastic syndrome and promyelocytic leukaemia; tumors of 
mesenchyiDal origin, including fibrosarcoma and rhabdomyosarcoma; tumors of the 
central and peripheral nervous system, including astrocytoma neuroblastoma, glioma and 
schwannomas; other tumors, including melanoma, seminoma, t^tocarcinoma. 
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osteosarcoma, xerodenna pigmentosum, keratoxanthoma,- thyroid follicular cancer and 
Kaposi's sarcoma. 

Due to the key role of cdks in the regulation of cellular proliferation, these pyrazole 
derivatives are also useful in the treatment of a variety of cell proliferative disorders such 
5 as, for example, benign prostate hyperplasia, femilial adenomatosis polyposis, 
neurofibromatosis, psoriasis, vascular smooth cell proliferation associated vnSi 
atherosclerosis, pulmonary fibrosis, arthritis, glomerulonephritis and post-surgical stenosis 
and restenosis. 

The compounds of the invention may be nsefid in treatment of Alzheimefs disease, as 
10 suggested by the &ct that cdkS is involved in the phosphorylation of tau protein (7. 
Biochem. 117, 741-749, 1995). 

The compounds of this invention, as modulators of apoptosis, may also be useful in the 
treatment of cancer, viral infections, prevention of AIDS development in HIV-infected 
individuals, autoimmune diseases and neurodegenerative disorders. 
15 The conQX>unds of tibis invention m^ be usefiil in inhibiting tumor angiogenesis and 
metastasis, as well as in the treatment of organ transplant rejection and host versus graft 
disease. 

The compounds of the invention may also act as inhibitor of other protein kinases, e.g., 
protein kinase C in different isoforms. Met, PAK-4, PAK-5, ZC-1, STLK-2, DDR-2, 
20 Aurora 1, Aurora 2, Bub-1, PLK, CMcl, Chk2, HER2, rafl, MEKl, MAPK, EGF-R, 
PDGF-R, FGF-R, IGF-R, PI3K, weel kmase, Src, Abl, Akt, MAPK, ILK:, MK-2, IBCK-2, 
Cdc7, Nek, and thus be efifective in the treatment of diseases associated with other protein 
kinases. 

The compounds of the invention are also useful in the treatment and prevention of 
25 radiotherapy-induced or chemotherapy-induced alopecia. 

Accordingly, the preset invention provides a method for treating cell proliferative 
disorders caused by and/or associated with an altered cell cycle dependent kinase activity, 
by administering to a mammal in need thereof an effective amount of a pyrazole derivative 
represented by formula (la) or (lb) 

30 
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wherein 

R is a group -COR% -CONHR^ or -CONR^R^ wherein R" and R^ are, each independently, 
5 hydrogen or an optionally substituted group selected from straight or branched Ci-Cs alkyl, 
Ca-Q cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together with the 
nitrogen atom to which they are bonded, R* and R^ may form an optionally substituted 5 or 
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic 
group selected among N, NH, O or S; 
10 Ri is selected from the group consisting of: 

a) straight or branched C3-C4 alkyl; 

b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloallQrl wherein the cycloalkyl moiety 
conoprises any Ca-Cg cycloalkyl group and wherein the alkyl moiety comprises any straight 
or branched C1-C4 alkyl group: 

15 c) 3-mefliylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4- 
(aminosulfonyl)phenyl; 4-(dinsefhylaminomefhyl)phenyl; 4-(4-methylpip0»zinyl)me1hyl- 
phenyl; 

d) a group of formula (Da) or (Hb): 




(lla) (lib) 
20 wherein, in formula (Eb), the cycle represents a S to 7 membered heterocyclic ring wherin 
X, diiectly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a 
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carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of 
X and Y is other than a carbon atom; is, independently from each other and in any one 
of the free positions of the heterocyclic ring of formula (Ha), a halogen atom or hydroxy 
groiQ> or it is an optionally substituted group selected from straight or branched Ci-Cg 
5 alkyl, Ca-Q cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino, 
aminocarbonyl, carboxy, oxo (=0), aUcoxycaibonyl, alkylcarbonyl or arylcarbonyl; and n 
is 0 or an integer from 1 to 4; 
e) a group of formula (lie) or (lid): 



10 wherein R*** and R** represent, the same or different and independentiy from each other, 
a hydrogen atom or a straigjhit or branched Ci-Ce aDcyl optionally substituted by one or 
more groups selected from hydro^qr (-OH), aminocarbonyl (-CONH2) or 
methylaminocarbonyl (-CONHCH3); 

provided that in formula (la), when Ri is a group of formula (EEc) and one of R*^ or R'^ is a 
15 hydrogen atom whilst the other of R^ or R'*^ is ethyl or n-butyl, then R is other than -COR^ 
with R® as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenylmethyl, 4- 
fluorophenylmethyl, cyclopropyl or 2-naphthylmethyl; 
or a pharmaceutically acceptable salt fhereo£ 

la a preferred embodiment of the method described above, the cell proliferative disorder is 
20 selected from the group consisting of cancer, Alzheimefs disease, vinil infections, auto- 
immune diseases and neurodegenerative disorders. 

Specific types of cancer that may be treated include cardnonota, squamous cell carcinoma, 
hematopoietic tumors of myeloid or lymphoid lineage, tumors of mesenchymal origin, 
tumors of the central and peripheral nervous system, melanoma, seminoma, 
25 teratocarcinoma, osteosarcoma, xerodemm pigmentosum, keratoxantfaoma, thyroid 
follicular cancer, and Kaposi's sarconm. 




R' 



(He) 



(lid) 
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In ano&er preferred embodiment of the method described above, the cell proliferative 
disorder is selected from &e group consisting of benign prostate hyperplasia, familial 
adenomatosis polyposis, neuro-fibromatosis, psoriasis, vascular smooth cell proliferation 
associated with atherosclerosis, pulmonary fibrosis, arthritis, glomerulonephritis and post- 
5 surgical stenosis and restenosis. In addition, the inventive method provides tumor 
angiogenesis and metastasis inhibition as well as treatment of organ transplant rejection 
and host versus graft disease. The inventive metihiod may also provide cell cycle inhibition 
or cdk/cyclin dependent inhibition. 

In addition to the above, the method object of the present invention provides treatment and 
10 prevention of ladiofliercpy-induced or chemotherapy-induced alqpecia. 

The present invention also provides a pyiazole derivative represented by formula (la) or 
Ob) 




wherein 

15 R is a group -CX)R% -CONHR* or -CONRTr)' wherein R** and are, each independently, 
hydrogen or an optionally substituted group selected from straig^ or branched Ci-C6 aDtyl, 
Cs-Cg cycloalkyl, aryl, arylallgrl, heterocycfyl or heterocyclylaOsyl or; togefter with the 
nitrogen atom to which they are bonded, R^ and R^ may foim an optionally substituted 5 or 
6 membeared heterocycle optionally containing one additional heteroatom or heteroatomic 

20 group selected among N, NH, O or S; 

Ri is selected from the grotqp consisting of: 
a) straight or branched C3-C4 alkyl; 
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b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety 
comprises any C3-C6 cycloalkyl group and wherein the alkyl moiety comprises any straight 
or branched Ci-C4 alkyl group: 

c) 3-mefhylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4- 
(aminosulfonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl- 
phenyl; 

d) a group of formula (Ila) or (lib): 



X Y 




(Ila) (lib) 
wherein, in formula (Ha), the cycle represents a 5 to 7 membered hetmcyclic ring wherin 

10 X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a 
carbon, nitrogen, oxyg^ or sulfur atom or it is an NH group, provided that at least one of 
X and Y is other than a carbon atom; R° is, independently from each other and in any one 
of tfie free positions of the heterocyclic ring of formula (Ua), a halogqn atom or hydroxy 
group or it is an optionally substituted group selected from straight or branched C1-C6 

15 alkyl, C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino, 
aminocarbonyl, carboy, 0x0 (K)), alkoxycarbonyl, alkylcaibonyl or arylcarbonyl; and n 
is 0 or an integer from 1 to 4; 
e) a group of formula (lie) or (Ild): 

-/ 

(lie) (Ild) 

20 \fdierein R^, R**^ and R^ represent, the same or different and independentiy from each other, 
a hydiogCT atom or a straigfht or branched Ci-Q alkyl optionally substituted by one or 
more groups selected fix>m hydroTgr (-OH), aminocaibonyl (-CXJNHa) or 
melfaylaminocarbonyl (-CONHCH3); 
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provided that in foimula (la), when Ri is a group of formula (He) and one ofR^'orR** is a 
hydrogen atom whilst the other of or R**^ is ethyl or n-butyl, then R is other than -COR* 
with R® as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenyhnethyl, 4- 
fhiorophenylmethyl, cyclopropyl or 2-naphthytaielhyl; 

5 or a pharmaceutically acceptable salt thereof 

The present invention also includes methods for the synthesis of the pyrazole derivatives 
represented by formulae (Ta) or (lb) that, unless otherwise provided, may be conveniently 
grouped and defined as compounds of formula (J). Pharmaceutical compositions 
comprising the pyrazole derivatives of formula Q) are also included in the present 

10 invention. 

A more con^lete appreciation of the invention and many of the attendant advantages 
tiiereof will be readify obtained as tiie same becomes better understood by reference to the 
following detailed description. 

nFTAH.Kn n RSCRIPTIQN OF THE INVENTIQN 
15 Several heterocyclic compounds are known in the art as protein kinase inhibitors. As an 
exanq>le, 2-caiboxamido-pyrazoles and 2-ureido-pyrazoles, and derivatives thereof have 
been disclosed as protem kinase inhibitors in the international patent applications WO 
01/12189, WO 01/12188, WO 02/48114 and WO 02/70515, all in the name of the 
applicant itself. 

20 Fused bicyclic compounds comprising pyrazole moieties and possessing kinase inhibitory 
activity have been also disclosed in WO 00/69846 and WO 02/12242 as well as in WO 
03/028720 (PCT/EP02/10534 claiming priority from US patent application No. 09/962162 
of September 26, 2001) and copending PCT/EP03/04862 (claiming priority from US 
patent application 60)381092 of May 17, 2002), all in the name of the applicant itself. 

25 The con5)ounds object of the present invention fall within the scope of the general formula 
of the aforementioned WO 02/12242, herewith incorporated by reference, but are not 
specij5cally exemplified therein. 

Unless otherwise specified, when referring to the compounds of formula (I) per se as well 
as to any pharmaceutical composition thereof or to any thersqpeutic treatment comprising 
30 them, the present invention includes all of the hydrates, solvates, complexes, metabolites 
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and prodrugs of flie compounds of this invention. Prodrugs are any covalently bonded 
confounds, which release the active parent drug according to formula (T) in vivo. 
A metabolite of a compound of formula (I) is any compound into which this same 
compoimd of formula (I) is converted, in vivo, for instance upon administration to a 
5 mflmmftl in need thereof 

Typically, without however representing a limiting example, upon administration of a 
comqpound of formula (J), tbis same dmvative may be converted into a variety of 
conqiounds, for instance including more soluble derivatives like hydroxylated derivatives, 
\^ch are easy to be excreted. Hence, depending upon the metabolic pathway thus 
10 occurring, any of these hydroxylated derivatives may be regarded as a metabolite of the 
compounds of formula (I). 

If a chiral center or another form of an isomeric center is present in a conq)ound of the 
present invention, all forms of such isomer or isommi, including enantiomers and 
diastereomers, are intended to be covered herein. Con^unds cantaining a chiral center 

15 may be used as a racraiic mixture, an enantiomerically ^mched mixture, or tiie racemic 
mixture may be separated using well-known techniques and an individual enantiomer may 
be used aloae. In cases in which conq>ounds have unsaturated carbon-caibon double 
bonds, botii the ds (Z) and trans (E) isomers are within the scope of Ais invention. In cases 
wherein compounds may exist in tautomeric forms, such as keto-enol tautomers, each 

20 tautomeric form is contemplated as being included within this invention whether existing 
in equilibrium or predominantiy in one form. 

In the present description, imless otherwise speciJSed, with the term straight or branched 
Ci-C6 alkyl, hence comprehensive of C1-C4 alkyl, we intend any of die groups such as, for 
instance, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-bulyl, sec-butyl, n- 
25 pentyl, n-hexyl, and the like. 

With the term C3-C6 cycloalkyl we intend, unless oflierwise provided, a cycloaliphatic ring 
such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

The term aryl includes carbocyclic or heterocyclic hydrocarbons with from 1 to 2 ring 
moieties, either fused or linked to each other by single bonds, wherein at least one of the 
30 rings is aromatic; if present, any aromatic heterocyclic hydrocaifoon also refCTed to as 
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heteroaryl group, comprises a 5 to 6 membeied ring wifh from 1 to 3 heteioatoms or 
heteioatomic groups selected among NH, O or S. 

Examples of aryl groups according to the invention are, for instance, phenyl, biphenyl, a- 
or p-naphthyl, dihydronaphthyl, thienyl, benzothienyl, furyl, benzofuranyl, pyrrolyl, 
5 imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, indolyl, isoindolyl, purinyl, quinolyl, isoquinolyl, 
dihydroquinolinyl, quinoxalinyl, benzodioxolyl, indanyl, indenyl, triazolyl» and the like. 
Unless otherwise specified, the term heterocycle or het^cyclyl includes 5 to 6 membered 
saturated, partly unsaturated or fully unsaturated heterocycles wilh fix)m 1 to 3 het^oatonos 

10 or het^oatomic groups selected among N, O or S. 

Apart from the fiilly unsaturated heterocycles, previously referred to as aromatic 
heterocycles and encompassed by the term aiyl, examples of saturated or partly 
unsaturated heterocycles according to the mvention are, for instance, pyian, pyrrolidine, 
pyrroline, imidazoline, imidazolidine, pyrazolidine, pyiazoline, thiazoline, thiazolidine, 

15 dihydrofiiran, tetrahydro&ran, 13-<lioxolane, piperidine, piperazine, morpholine and the 
like. 

When referring to the cona|>ounds of the invention wherein Ri is grouped under (b), Ri 
itself may represent a given cycloalkyl group, for instance cyclopropyl; a given cycloalkyl- 
alkyl groiq>, for instance cyclopropylmethyl; or even a given alkyl-cycloalkyl group, for 
20 instance melhylcyclqpropyl; all of vMch have the following formulae: 



When referring to the compounds of the invention wherein Ri is a group of formula (Ila), 
the 5 to 7 membered heterocyclic ring is directly linked to Hie rest of the molecule through 
the X atom, as follows: 




cycloalkyl 



cydoalkyl-alkyl 



alkyl-cydoalkyl 
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R 




(lb) 



Examples of these S to 7 membered heterocycles include any 5 to 6 membered heterocycle 
among those already reported and, additionally, 7 membered h^erocycles such as, for 
instance, azepine, diazepine, oxazepine and the like. 

Any if present, is at any one of the jGree positions of the heterocyclic ring of formula 
(Ila) by replacement of a hydrogen atom. 

When referring to the compounds of the invention wherein Ri is a group of formula (Dc) 
or (nd), ureido and carbamate derivatives may be thus identified, having tlie following 
sub-formulae: 



According to flie present invention and unless otiierwise provided, any of the above R^ R^ 
and R° groups may be optionally substituted, in any of their free positions, by one or more 
groups, for instance 1 to 6 groups, independently selected fiom: halogen, sitro, oxo groups 
(=0), cyano, alkyl, polyfluorinated alkyl, polyfluorinated alkoxy, alkenyl, alkynyl, 
hydroxyalkyl, aiyl, arylalkyl, heterocyclyl, cycloalkyl, hydroxy, alkoxy, arylojqr, 
heterocyclyloxy, methylenedioxy, alkylcarbonyloxy, aiylcarbonyloxy, cycloalkenyloxy, 
alkylideueaminooxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxycarbonyl, 
amino, ureido, alkylamino, dialkylamino, aiylamino, diaiylamino, fonnylamiao, 
aflcylcarbonylamino, aiylcarbonylamino, heterocyclylcarbonylamino, 

alkoxycaibonylanuno, alkoxyimino, alkylsulfonylamino, arylsulfonylamino, formyl. 
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aliylcarbonyl, arylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl, aniinocarbonyl, 
alkylaininocarbonyl, diaDqrlaixunocarbonyl^ aU^lsulfonyl, arylsulfonyl^ aminosulfonyl, 
alkylaminosiilfonyl, dialkylaminosulfoiiyl, arylfhio and alkylthio. 

In respect, with the term halogen atom we intend a fluorine, chlorine, bromine or 
5 iodine atom. 

Wiib the term alkenyl or alkynyl we intend any of the aforementioned straight or branched 
C2-C6 alkyl groups further bearing a double or triple bond. Non limiting examples of 
alkenyl or alkynyl groups of fhe invention are, for instance, vinyl, allyl, 1-propenyl, 
isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-pentenyl, 1-hexenyl, ethynyl, 2-propynyl, 

10 4-pentynyl, and fhe like. 

With flie term polyfluorinated alkyl or alkoxy we intend any of the above straight or 
branched Ci-C^ alkyl or alkoxy groiqps which are substituted by more than one fluorine 
atom such as, for instance, trifiuorometfayl, trifluoroethyl, 1,1,1,3,3,3-hexafluoropropyl, 
trifluoromethoxy and the like. 

15 With the term alkoxy, aiyloxy, heterocyclyloxy and derivatives thereof we intend any of 
the above alkyl, aiyl or heterocyclyl groups linked to the rest of fhe molecule through a 
oxygen atom (-0-). 

From all of the above, it is clear to the skilled person that any group which name is a 
composite name such as, for instance, cycloaOcylalkyl, arylalkyl, heterocyclylalkyl, alkoxy, 

20 alkylthio, aryloxy, arylalkyloxy, alkylcarbonyloxy, aiylalkyl, heterocyclylalkyl and the 
like, have to be intended as conventionally construed by the parts fix>m which they dOTve. 
As an example, a group such as heterocyclylalkyloxy is an alkoxy group, e.g. alkyloxy, 
wherein the alkyl moiety is further substituted by a heterocyclyl group, and wherein alkyl 
and heterocyclyl are as above defined. 

25 Pharmaceutically acceptable salts of the compoxmds of formula (I) include the acid 
addition salts with inorganic or organic acids, e.g., nitric, hydrochloric, hydiobromic, 
sulfuric, perchloric, phosphoric, acetic, trifluoroacetic, propionic, glycolic, lactic, oxalic, 
malonic, malic, maleic, tartaric, citric, benzoic, cinnamic, mandelic, methanesulphonic, 
isethionic and salicylic add. Preferably, the acid addition salt of the compounds of the 

30 invention is selected between the hydrodiloride or mesylate salt 
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Phannaceutically acceptable salts of the compounds of foimula (I) also include the salts 
with inorganic or organic bases, e.g., alkali or alkaline-earth metals, especially sodium, 
potassium, calcium or magnesium hydroxides, carbonates or bicarbonates, acyclic or cyclic 
amines, preferably methylamine, ethylamine» dietfaylamine, triethylamine, piperidine and 
5 the like. 

A first class of preferred compounds of formula (la) or (lb) is represented by the 
derivatives i^dierein R is a group -COR% is as above defined and Ri is tert-butyl. 
Another class of preferred compounds of formula (la) or (lb) is represented by the 
derivatives indierein R is a group -CONHR% R^ is as above defined and Ri is tert-butyL 
10 Anoflier class of preferred compounds of formula Qa) or (lb) is represented by flie 
derivatives \dierein R is a group -CX>NR%.^ R^ and R^ are as above defined and Ri is tert- 
butjrl. 

Anotiber class of preferred conaqpounds of formula (la) or (lb) is represented by the 
derivatives wherein R is as above defined and Ri is a group of formula (Ha) selected fix>m: 



wherein R*^ has the above reported meanings. 

Another class of preferred compounds of formula (la) or (lb) is rqpiesented by the 
derivatives iPtdierein R is as above defined and Ri is a group of formula (Ila) selected firom: 



20 wherein n and R° have the above reported meanings. 

Particularly preferred, within the above classes, are Ae confounds of formula (la) wherem 
R is a group -COR^ with R° as 4-fluon)phenyl or qrclobutyl, and Ri is as defined in the 
genml formula. 
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Also particularly preferred are the compounds of formula (la) wherein R is as defined in 
the general formula, and Ri is a group selected fi"om tat-butyl, l-methyl-piperidyl-4-yl, 1- 
methyl-piperazinyl-4-yl, 2-(R^S)-tetrahydrofuranyl--2-yl, 2-(R)-tetrahydrofuranyl-2-yl or 2- 
(S)-tetrahydrofuranyl-2-yL 

For a general reference to any specific compound of formula (J) of the invention, 
optionally in die form of a pharmaceutically acceptable salt, see the experimental section. 
As fomierly indicated, a furfher object of the present invention is represented by the 
process for preparing tiie compounds of formula (I). 

Therefore, the compounds of formula (£) and the pharmaceutically acceptable salts may be 

obtained by a process comprising: 

a) reacting a compound of formula (ma) or CDIb)- 



with aciylonitrile so as to obtain the corresponding derivative of formula (IVa) or (IVb) 



b) protecting the amino grovp of tiie compound of formula (IVa) or (IVb) so as to obtain 
tiie cocresponding derivative of formula (Va) or (Vb) 






(IVa) 



(IVb) 




wh^in Q is a suitable amino protecting groi^; 

c) reacting the compound of formula (Va) or (Vb) with a suitable alkylating agent so as to 
obtain the corresponding ester derivative of formula (Via) or (VIb) 
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whereiQ Alk stands for a suitable C1-C4 alkyl groiq>; 

d) reacting the compound of fonmda (Via) or (VIb) with sodium hydride (NaH) so as to 
obtain the corresponding derivative of formula (Vila) or (VHb) 




(Vllb) 



ON CN 



e) reacting tfie conipound of formula (Vila) or (Vnb) with hydrazine hydrate so as to 
obtain flie compound of formula (Vma) or (Vmb) 




f) reacting the compound of formula (Vnia) or (VDIb) with ethyl chloroformate so as to 
obtain the derivative of formula (IXa) or (Kb), each one in any of the two regioisomeric 
fonns 




NH2 NH^ 



and reacting the compounds of formula (DCa) or (DCb) according to any one of the 
alternative steps (g.l), (g.2) or (g.3) 
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g.l) with a compound of foimula (X) 

R^CO-Z (X) 

wherein is as above defined and Z is a halogen atoni, so as to obtain the compound of 
formula (XIa) or (Xlb) 




wherein R is a group -COR^; 

g.2) with a compound of formula (XH) 

R'^-NCO (xn) 

wherein R^ is as above defined so as to obtain the compound of the formula (XIa) or (Xlb) 
10 wherein R is a groiq> -CONHR^ or 

g.3) widi a suitable amine of formula (Xm) in the presence of triphosgene or of a suitable 
chloroformate 

HNR^R^ pan) 

wherein R^ and R^ are as above defined, so as to obtain the compound of formula (XIa) or 
15 (Xlb) wherein R is a group -CONR^^ 

h) deprotecting the amino group of the compound of formula (XIa) or (Xlb) prepared 
according to any one of steps fix>m (g.l) to (g.3), so as to obtain the corresponding 
derivative of formula (XlVa) or (XTVb) 
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wherein R has the above reported meanings; and reacting the compound of formula (XlVa) 
or (XlVb) according to any one of the alternative steps (i.l), (i.2), (i.3) or (i.4) 
i.l) with an acyl halide derivative of formula (XV) 

Ri-COZ (XV) 

5 wherein Ri is as set forth in formula (Ta) or (lb) under groups (a), (b), (c), (Ha) with X as a 
carbon atom and (lib), and Z is a halogen atom, so as to obtain a compound of formula 
(XVIa)or(XVIb) 




wherein R and Ri are as above defined; 
10 i.2) with a S to 7 membered heterocyclic compound of formula (XVII) or a suitable amine 
of formula (XVm), in the presence of triphosgene 

^ y HN(R^R'd PCVIII) 

wherein X is NH and Y, R*', n, R^ and R*^ have tibie above reported meanings, so as to 
obtain the corresponding compounds of formula (XVIa) or (XVIb) wherein R is as above 
15 defined and Ri is either a group of formula (Ha) with X as a nitrogen atom and R, Y, R® 
and n as above defined, or of formula (lie) wherein R^ and R**^ are as above defined; 

1.3) with a carboxylic acid of formula (XIX) in the presence of a suitable condensing agent 

Ri-COOH (XIX) 

so as to obtain a compound of formula (XVIa) or (XVIb) wherein Ri is as set forth in 
20 formula (la) or (lb) \mder groups (a), (b), (c) or it is a group of formula Qla) with X as a 
carbon atom or of formula (lib), and R, Y, R° and n are as above defined; 

1.4) with a compound of formula (XX) 

Ri-COZ (XX) 
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wherein Ri is a group of formula (lid) and Z is a chlorine or bromine atom, so as to obtain 
the a compound of formula (XVIa) or (XVIb) wherein R is as defined above and Ri is a 
group of formula (lid); and 

j) reacting the compound of formula (XVIa) or (XVIb) prepared according to any one of 
5 steps fi:om (i.l) to (i.4) under basic conditions, so as to obtain the corresponding derivative 
of formula (la) or (lb) wherein R and Ri are as above defined; and, optionally, 
k) converting fhem into other compounds of formula (la) or (lb), respectively, and/or into 
pharmaceutically acceptable salts fiiereof. 

The above process is an analogy process which can be carried out according to metfiods 

10 well known in the art 

From all of the above, it is clear to the person skilled in the art that if a compound of 
formula (la) or (lb), prepared according to the above process, is obtained as a mixture of 
isomers, their separation into the single isomers of formula (la) or (lb), carried out 
according to conventional techniques, is still within the scope of the present invention. 

15 Likewise, the conversion into the fi:ee conqK>und (la) or (lb) of a corresponding salt 
Aereol^ according to well-known methods, is still witiiin the scope of the invention. 
According to step (a) of the process, a cooQ^ound of formula OUa) or (mb) is reacted with 
acrylonitrile in the presence of a suitable base, for instance sodium hydroxide. The reaction 
is preferably carried out in water at a temperature ranging fix>m about -lO^'C to room 

20 temperature. 

According to step (b) of the process, the amino gcovcp of the compoimd of formula (TVa) or 
(TVb) is protected according to conventional methods, for instance wifli tert- 
butoxycarbonyl anhydride (B0C2O) and in the presence of a suitable solvent such as 
acetonitrile or dichloromethane, so as to get the corresponding derivative of formula (Va) 

25 or (Vb) wherein the amino protecting group Q just represents tert-butoxycarbonyl (boc). 
According to step (c) of the process, the carboxy group of the compound of formula (Va) 
or (Vb) is converted into the corresponding alkyl ester derivative, for instance by operating 
in the presence of a suitable alkyl halide, for instance methyl iodide. 
The reaction is carried out in the presence of a suitable solvent such as dimeth/lformamide 

30 and under basic conditions, for instance by using sodium or potassium hydrogencarbonate. 
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According to step (d) of the process, the compound of formula (Via) or (Vlb) is converted 
into the corresponding cyclic derivative of formula (Vila) or (Vllb) through reaction wifli 
sodium hydride. The reaction is carried out in the presence of a suitable solvent such as 
dioxane or tetrahydrofuran at refluxing temperature. 
5 According to step (e) of the process, the compound of formula (VDa) or (Vnb) is reacted 
with hydrazine hydrate, preferably wifli an excess of hydrazine monohydrated, for instance 
lip to 10 equivalents, in the presence of a suitable solvent such as halogenated 
hydrocarbons, lower alcohols or admixtures thereof. The reaction is preferably carried out 
in the presence of ettianol, by adding hydrazine to a solution of the compound of formula 
10 (VDa) or (Vllb) and under stirring for a suitable time, for instance about 48 hours, at the 
ten^erature ranging fiom about 20^C to about 70^C. Preferably, the above reaction is 
carried out also in the presence of glacial acetic acid. 

According to step (f) of the process, the compound of formula (Vma) or (Vmb) is reacted 
witii ediyl chloroformate so as to get the corresponding derivative of formula (IXa) or 
15 (IXb). The reaction is carried out according to well-known operative conditions, in the 
presence of a suitable base, for instance diisopropyletfaylamine, and of a suitable solvent 
such as tetrahydrofuran. 

Clearly, the ethoxycarbonyl group may be bound to any one of the i>yrazole nitrogen atoms 
of both compounds of formula (Vnia) and (Vmb) so as to give rise to the following 
20 regioisomers of formula (DCa) or (DCb) 
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In this respect, each couple of xegioisomers of fonnula (IXa) or (Kb) may be conveniently 
separated according to well-known methods, for instance under chromatographic 
conditions, and each regioisomer so isolated subsequently worked out In the alternative, 
5 the mixture of regioisomers can be treated as such m the subsequent steps of the process, 
without providing any separation. 

In fact, as the ethoxycarbonyl group leading to two distinct regioisomers is finally removed 
at the end of the process, it is clear to the skilled person that both the above pathways can 
be carried out for preparing the compounds of formula (la) or (lb) of the invention. 

10 Preferably, however, the process is carried out by first separating and isolating the 
regioisomers of formula (IXa) or (IXb) fix>m their mixture, as reported in the working 
examples, and by subsequently reacting them to the desired compoimds. 
According to step (g.l) of the process, the conspound of fonnula (IXa) or (IXb) is reacted 
witii a suitable derivative of formula (X) \dierein Z represents a halogen atom, preferably 

15 chlorine or bromine. 

Typically, tiie compound of formula (IXa) or (DCb) is dissolved in a suitable solvent such 
as dichloromethane, dimetiiylfonnamide, tetrahydrofuran, dioxane or the hke, and a 
suitable base such as triethylamine, diisopropylethylamine, sodium carbonate or the like is 
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added. The compound of fonxmla (X) is then added and the mixture stirred for a time of 
about 2 to about 15 hours, at a temperature rangmg fix)m about lO'^C to about SO'^C. 
A suitable catalyst such as dimethylamino-pyridine may be optionally used. 
According to step (g.2) of the process, the compound of formula (IXa) or (IXb) is reacted 
5 with an isocyanate derivative of formula (XIT), by operating substantially as set forth in 
step (g. 1) of the process, except that the base may not be required. 

According to step (g3) of the process, the conqiound of formula (IXa) or (DCb) is reacted 
with an anune of formula CXm) in fbc presence of triphosgrae or of a suitable 
chloroformate, for instance 4-iutrophenyl chloroformate, so as to get the corresponding 
10 uieido derivative. The reaction is carried out in tetrahydrofiiian (THF) or in a suitable 
halogenated hydrocarbon, preferably dichloromefliane (DCM), and in the presence of a 
suitable amine such as diisopropylethylamine or triethylamine at a temperature ranging 
from about -70^C to room tatnperature. 

According to step (b) of the process, the protected amino group in formula (XIa) or (Xlb) 
15 is deprotected under well-known operative conditions, for instance under acidic conditions 
in the jnresence of trifluoroacetic or hydrochloric acid. 

The compound of formula (XIa) or (Xlb) is thus suspended in a suitable solvent such as 
dichloromethane or dioxane, and treated with a concentrated solution of the selected acid. 
Alternatively, commercially available solutions of gaseous hydrogen chloride dissolved in 
20 dioxaae (4 M HCl) may be advantageously employed. The mixture is then stirred for a 
time of about 2 hours to about 15 hours at a temperature ranging from about lO'^C to about 
40°C. 

According to any one of steps (i.l), (i.2), (i.3) or (i,4) of the process, tiie compound of 
formula (XlVa) or (XTVb) is further reacted with a suitable derivative so as to obtain the 
25 corresponding carboxamido, ureido or carbamate derivative of formula (XVIa) or (XVIb). 
Step (i.l) is carried out with an acyl halide, preferably chloride, of formula (XV) in a 
suitable solvent such as dichlorometiiane and under basic conditions, for instance in the 
presaice of a suitable amine such as diisopropylethylamine. 

The reaction allows to obtain carboxamido derivatives of formula (XVIa) or (XVIb) 
30 wherein Ri is as defined in formula (I) under grotqps from (a) to (c), QIb) with X as a 
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carbon atom and (lib); from the above, it is clear to the skilled person lhat the atom of the 
Ri group \^4lich is directly linked to the carbonyl moiety of formula (XVIa) or pCVIb) is a 
carbon atom. 

Step (i.2) is carried out with a heterocyclic derivative of formula (XVII) or of an amine of 
5 formula (XVm), in the presence of triphosgene, substantially as described imder step (g.3) 
of the process. 

In Ms lesfpect, step (L2) allows to obtain ureido derivatives of formula (XVIa) or (XVIb) 
wherein Ri is a group of formula (Ila) with X as a nitrogen atom or of formula (lie) and 
wherein Y, R^ n, and R"^ are as above defined. 

10 Likewise, the condensation of step (i.3) is carried out with a carboxylic acid derivative of 
formula (XIX), in the presence of a suitable condensing agent such as, for instance, 
dicyclohexylcaibodiimide (DCC), l-ethyl-3-(3'-Klimethylaminopropyl)carbodiimide (EDC) 
cat 0-benzotria2X)lyl tetramethylisouronium tetrafluoroborate (TBTU), and by operating 
according to well-known methods for preparing carboxamido derivatives. 

15 According to step (i.4) of the process, the compound of formula (XlVa) or (XlVb) is 
reacted with a suitable derivative of formula (XX) wherein Ri is a groiqp of formula (Jld) 
and R^ is as set forth in formula (la) or Qb), so as to obtain the corresponding carbanoate 
derivatives of formula (XTS^a) or (XVIb). 

In this respect, the compound of formula (XTVa) or (XTVb) is dissolved in a suitable 
20 solvent such as dichloromethane, dimethylformamide, tetrahydrofttran, dioxane or the like, 
and a suitable base such as triethylamine, diisopropylethylamine, sodium carbonate or the 
like is added therein. The compound of general formula (XX) is then added and the 
mixture stirred for a time of about 2 hours to about 1 5 hours, at a temperature ranging from 
about 20X to about SC'C. According to a preferred embodiment, a suitable catalyst such 
25 as dimethylamino pyridine may be optionally used. 

According to step (j) of the process, the compound of formula (XVIa) or (XVIb) being 
obtained in any one of steps fit>m (i.l) to (i.4) is reacted with a suitable base, for instance 
triethylamine, and in the presence of a suitable solvent such as methanol or ethanol so as to 
obtain the desired compound of formula (la) or (lb). 
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Finally, as per step (k) of the process, these latter compounds (la) or (lb) may be optionally 
converted into pharmaceutically acceptable salts as formerly reported and by working 
according to conventional methods or, alternatively, may converted into additional 
compoimds of formula (la) or (lb). 
5 Just as a non limiting example, conq>ounds of foimula (la) or (lb) bearing a carboxyester 
function may be converted into a variety of derivatives according to methods well known 
in the art to convert carboxyester groups into carboxamides, N-substituted carboxamides, 
N^-disiibstituted carboxamides, carboxylic acids, and the like. 

The operative conditions are those widely known in the art and may comprise, for instance 
10 in the conversion of a carboxyester group into a carboxamide groiq>, the reaction with 

ammonia or ammonium hydroxide in the presence of a suitable solvent such as a lower 

alcohol, dimethylformamide or mixtures thereof preferably the reaction is carried out with 

ammonium hydroxide in a methanol/dimetiiylformamide mixture, at a temperature ranging 

fiom about SO'^C to about 100°C. 
15 Analogous operative conditions i^ply in the preparation of N-substituted or N,N- 

disubstituted carboxamides wherein a suitable primary or secondary amine is used in place 

of ammonia or ammonium hydroxide. 

Likewise, carboxyester groups may be converted into carboxylic acid derivatives through 

basic or acidic hydrolysis conditions, widely known in the art. 
20 As an additional example, compounds of fommla (la) or (lb) bearing an amino function 

may be easily converted into the corresponding carboxamido or ureido derivatives. 

From all of the above it is clear to tiie skilled person that according to step (k) of the 

process, any compound of formula (la) or (lb) bearing a functional group which can be 

further derivitized to another functional group, by working according to methods well 
25 known in the art thus leading to other conq)ounds of formula (la) or (lb), has to be 

intended as comprised within the scope of the present invention. 

According to any variant of the process for preparing the compounds of formula (T), the 
starting matmal and any other reactant is known or easily prepared according to known 
methods. 
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As an example, whilst the startmg materials of formula (IQa) or (mb) are commercially 
available, the compounds of formula (X), (XQ), (Xm), (XV), (XVH), (XVHI), (XK) and 
(XJQ are known or can be easily prepared according to known methods. 
The intermediate compoimds of formula (Vila) or (Vllb) of the process 




(Vllb) 



CN CN 



wherein Q represents a suitable nitrogen protecting group, for instance tert-butoxycarbonyl 
(boc), are novel and, hence, respresent a further object of the invention. 
As it will be readily appreciated, if the compounds of formula (I) prepared according to the 
process described above are obtained as an admbcture of isomers, their separation into the 
10 single isomers of formula (I), according to conventional techniques, is within the scope of 
the present invention. Conventional techniques for racemate resolution include, for 
iostance, partitioned crystallization of diastereoisomeric salt derivatives or preparative 
chiralHPLC. 

In addition, it is clear from the above that a given cono^ound of formula (la) or (lb) may be 
15 prepared eidier by starting from the naixture of the regioisomers of formula (IXa) or (DCb) 

or, alternatively, from each one of the two regioisomers themselves. 

Whm preparing the compoimds of formula (J) according to any one of the aforementioned 

process variants, optional functional groups within the starting materials or the 

intermediates tiliereof and which could give rise to unwanted side reactions, need to be 
20 properly protected according to conventional techniques. Likewise, the conversion of these 

latter into the free deprotected compounds may be carried out according to known 

procedures. 

In addition, the compoimds of formula (I) of the invention may be also prepared according 
to combinatorial chemistry techniques widely known in the art, by accompUshing the 
25 aforemoitioned reactions between the several intermediates in a serial manner and by 
working under solid-phase-synthesis (SPS) conditions. 
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As an example, the compounds of jfonnula (XIa) or (XDoi) which are prepared according to 
any one of steps (g. 1), (g.2) or (g.3) can be supported onto a suitable polymeric resin. More 
particularly, the ethoxycarbonyl group in formula (XIa) or (Xlb) may be removed under 
basic conditions, for instance in the presence of triethylamme or diisopropylamine, and the 
5 resultant confound anchored to ibe above supporting resin, tborough the pyrazole nitrogen 
atom itself 




-Resin 



The supported intermediate thus obtained may be then reacted accordmg to step (h) and 
any one of steps (LI), (i^), (i.3) or (i.4) of the process, so as to obtain the corresponding 

10 compound of formula (la) or (lb) of Hio invention still supported on tiie polymeric resin. 
Subsequent resin cleavage, for instance under basic or acidic conditions according to 
known methods, allows to obtain the desired compounds of formula (la) or (lb). 
Clearly, by performing the above reactions of the process in a serial manner, that is by 
following a combinatorial approach for instance as set forth above, several compounds of 

15 formula (la) and (lb) may be thus prepared and collected. 

Therefore, it is a further object of the present invention a library of two or more 
compounds of formula (la) 




wherein 
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R is a groiq) -COR% -CONHR^ or -CONR^^ wherein and are, each independentty, 
hydrogen or an optionally substituted groiq) selected from straight or branched Ci-Ce alkyl, 
C3-C6 cycloalkyl, aryl, arylallQrl, heterocyclyl or heteroqrclylalkyl or, together wilh the 
nitrogen atom to which they are bonded, R^ and R^ may form an optionally substituted 5 or 
5 6 membered heterocycle optionally containing one additional heteroatom or heteroatomic 
group selected among N, NH, O or S; 
Ri is selected from the group consisting of: 

a) straigiht or branched C3-C4 alkyU 

b) cycloalkyl, cycloallyl-allcyl or all^l-cycloalkyl wherein the cycloalkyl moiety 
10 comprises any Q-Q cycloalkyl group and wherein the alkyl moiety comprises any straight 

or branched C1-C4 alkyl groiqp: 

c) 3-methylthienyl-2-yl; 2-fhienyl; phenyl; 2,6-difluoiophenyl; 4- 
(aminosulfonyl)phenyl; 4-(dimethylan]jnome1fayQphe]:^l; 4-(4-mefhylpiperazinyl)methyl- 
phenyl; 

15 d) a group of formula (Ha) or (lib): 



wherein, in formula (Ila), the cycle represents a 5 to 7 membered heterocyclic ring wherin 
X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a 
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of 

20 X and Y is other than a carbon atom; R° is, independently from each other and in any one 
of the free positions of the heterocycUc ring of formula (Ila), a halogen atom or hydroxy 
groiip or it is an optionally substituted group selected from straight or branched Ci-C^ 
alkyl, C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino, 
aminocarbonyl, carboxy, 0x0 (=0), alkoxycarbonyl, alkylcarbonyl or aiylcarbonyl; and n 

25 is 0 or an integer from 1 to 4; 

e) a group of formula (He) or (Ed): 




(Ila) 



(lib) 
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r 



(lie) 



(lid) 



wherein R , R!*^ and R° represent, fhe same or different and independently from each oflier, 
a hydrogen atom or a strai^t or branched Ci-Q alkyl optionally substituted by one or 
more groups selected from hydroxy (-OH), aminocaifoonyl (-CONH2) or 

5 methylaminocarbonyl (-CONHCH3); 

provided that in formula (la), when Ri is a group of formula (Uc) and one of R*^ or R**^ is a 
hydrogen atom whilst the other of R^ or R*^ is ethyl or n-butyl, then R is other than -COR* 
with R* as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butyIphenylmethyl, 4- 
fhiorophenylmethyl, cyclopropyl or 2-naphthylmethyl; 

10 or a pharmaceutically acceptable salt thereof 

Likewise, it is a further object of the present invention a library of two or more compounds 
of formula (lb) 



15 R is a groiq) -COR^ -CONHR* or -CONR^R^ wherein R* and R^ are, each independently, 
hydrogen or an optionally substituted group selected from straight or branched CyCe alkyl, 
C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together widi the 
nitrogen atom to which they are bonded, R* and R^ may form an optionally substituted 5 or 
6 membered heteiocycle optionally containing one additional heteroatom or heteroatomic 

20 group selected among N, NEI, O or S; 

Ri is selected from flie group consisting of: 
a) straigjit or branched C3-C4 alkyl; 




wherein 
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b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety 
comprises any Cs-Cs cycloalkyl group and wherein the alkyl moiety conq>rises any straight 
or branched C1-C4 alkyl group: 

c) 3-methylfliienyl-2-yl; 2-fhieayl; phenyl; 2,6-difluorophenyl; 4- 
(aminosulfonyl)phenyl; 4-(dimethylaniinomethyl)phenyl; 4-(4-methylpiperazinyl)methyl- 
phenyl; 

d) a groiQ> of formula (Ha) or (lib): 




(Ha) (lib) 
wh^in,in fonnula (Ila), tiie cycle represents a 5 to 7 membored heterocyclic ring wherin 
X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a 
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of 
X and Y is other Aan a carbon atom^ R° is, independently firom each ottier and in any one 
of the free positions of titie heterocyclic ring of formula (Ila), a halogen atom or hydroxy 
groiq> or it is an optionally substituted group selected from straight or branched Q-Ce 
alkyl, C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino, 
aminocarboiiyl, carboxy, 0x0 (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n 
is 0 or an integer from 1 to 4; 
e) a group of fonnula (Uc) or (lid): 



-N^ O 



(He) (lid) 

wherein R*^ and R° represent, the same or different and independently from each other, 
a hydrogen atom or a straight or branched Ci-Q alkyl optionally substituted by one or 
more groiq)s selected from hydroxy (-OH), aminocaibonyl (-CONH2) or 
methylaminocarbonyl (-COMICH3); 
or a pharmaceutically acceptable salt thereof. 
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For a general reference to the above libraries of compounds of formula (T) see the 
experimental section. 

From all of the above, it is clear to the skilled person that once a library of pyrrolo- 
pyrazole derivatives is thus prepared, for instance consisting of a few hundreds or even a 

5 few thousands of confounds of formula (la) or (lb), the said library can be very 
advantageously used for screening towards given kinases, as formerly reported. 
See, for a general reference to libraries of compounds and uses thereof as tools for 
screening biological activities, J. Med. Chem. 1999, 42, 2373-2382; and Bioorg. Med. 
Chem. Lett 10 (2000), 223-226. 

10 PHARMACOLOGY 

The confounds of formula (I) are active as protein kinase inhibitors and are therdfore 
useful, for instance, to restrict the unregulated proliferation of tumor cells. 
In therapy, Ihey may be used in the treatment of various tumors, such as those formerly 
reported, as well as in the treatment of olher cell proliferative disorders such as psoriasis, 

15 vascular smooth cell proliferation associated with atherosclerosis and post-surgical stenosis 
and restenosis and in the treatment of Alzheimer's disease. 

The inhibiting activity of putative Cdk/Cyclin inhibitors and the potency of selected 
compounds was determined through a method of assay based on the use of the SPA 
technology (Amersham Pharmacia Biotech). 

20 The assay consists of the transfer of radioactivity labelled phosphate moiety by Uxo kinase 
to a biotinylated substrate. The resulting 33P-labelled biotinylated product is allowed to 
bind to streptavidin-coated SPA beads (biotin capacity 130 pmol/mg), and light emitted 
was measured in a scintillation counter. 
Inhibition assav of Cdk2/Cvclin A activitv 

25 Kinase reaction: 4 fiM in house biotinylated histone HI (Sigma # H-5505) substrate, 10 
HM ATP (0.1 microCi P^VaTP), 4.2 ng Cdk2/Cyclin A complex, inhibitor in a final 
volume of 30 pi buJffer (TRIS HCl 10 mM pH 7.5, MgCk 10 mM, DTT 7.5 mM + 0.2 
mg/ml BSA) were added to each well of a 96 U bottom. After 30 min at r.t incubation, 
reaction was stopped by 100 ^xl PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 |iM 

30 ATP, containing 1 mg SPA beads. Then a volume of 1 10 pi is transf^red to Optiplate. 
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After 20 min. incubation for substrate capture, 100 inl 5M CsCl were added to allow 
statification of beads to the top of the plate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 

IC50 determination: inliibitors were tested at different concentrations ranging from 
5 0.0015 to 10 pM. Experimental data were analyzed by the computer program GraphPad 
Prizm using the four parameter logistic equation: 
y = bottom+(top-bottom)/(H-10^(logIC50-x)*slope)) 

where x is the logarithm of the inhibitor concentration, y is the response; y starts at bottom 
and goes to top with a sigmoid shape. 
10 Kj calcidatioii: 

Experimental mefliod: Reaction was carried out in buffer (10 mM Tiis, pH 7.5, 10 mM 
MgCb, OJZ mg/ml BSA, 7.5 mM DTT) containing 3.7 nM enzyme, histone and ATP 
(constant ratio of cold/labeled ATP 1/3000). Reaction was stopped witii EDTA and the 
substrate captured on phosphomembrane (Multiscreen 96 well plates firom Millipore). 
15 After extensive washing, the multiscreen plates are read on a top counter. Control (time 
zero) for each ATP and histone concentrations was measured. 

Experimental des^: Reaction velocities are measured at different four ATP, substrate 
(histone) and inhibitor concentrations. An 80-point concentration matrix was designed 
around die respective ATP and substrate Km values, and the inhibitor IC50 values (0.3, 1, 
20 3, 9 fold the Km or IC50 values). A preliminary time course experiment in the absence of 
inhibitor and at the diBferent ATP and substrate concentrations allow the selection of a 
single endpoint time (10 min) in the linear range of the reaction for the Ki determination 
e^eriment. 

Kinetic parameter estimates: Kinetic parameters were estimated by simultaneous 
25 nonlinear least-square regression using [Eq.l] (conqjetitive inhibitor respect to ATP, 
random mechanism) using the complete data set (80 points): 



v = — — [Eq.l] 

a^Ka^Kb'¥a^Ka^B^a^JSl}^A'hA^B+a^ — ^-•/•(ja+— ) 

Ki fi 



wo 2004/056827 



PCT/EP2003/050942 



where A==[ATP], B=[Substrate], I=[iiihibitor], Vm= tnaximnTn velocity, Ka, Kb, Ki the 
dissociation constants of ATP, substrate and inhibitor respectively, a and p the 
cooperativity factor between substrate and ATP binding and substrate and inhibitor binding 
respectively. 

5 In addition the selected compounds have been characterized on a panel of ser/threo kinases 
strictly related to cell cycle (Cdk2/Cyclin E, Cdkl/cyclin Bl, Cdk5/p25, Cdk4/Cyclin Dl), 
and also for specificity on MAPK, PKA, EGFR, IGFl-R, Aurora-2 and Akt. 
InMMtlon assay of Cdk2/CvcMn E actlvitv 

IQnase reaction: 10 in house biotinylated histone HI (Sigma # H-SSOS) substrate, 30 

10 jjM ATP (0.3 microCi P^y-ATP), 4 ng GST-Cdk2/Cyclin E complex, inhibitor in a final 
volume of 30 ^il buffer (TRIS HCl 10 mM pH 7.5, MgCfe 10 mM, DTT 7.5 mM + 0.2 
mg^ml BSA) were added to each well of a 96 U bottom. After 60 min at r.t incubation, 
reaction was stopped by 100 jd PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 ^iM 
ATP, containing 1 mg SPA beads. Then a volume of 110 pi is transfored to Optq>late. 

15 After 20 min. incubation for substrate cq>ture, lOP \H 5M CsCl were added to allow 
statification of beads to the top of the plate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 
IC50 determination: see above 
InMbWon assay of Cdkl/Cvdin Bl activity 

20 K3nase reaction: 4 pM in house biotinylated histone HI (Sigma # H-5505) substrate, 20 
pM ATP (0.2 microCi P'VaTP), 3 ng Cdkl/Cyclin B complex, inhibitor in a final 
volume of 30 buffer (TRIS HQ 10 mM pH 7.5, MgCfc 10 mM, DTT 7.5 mM + 0.2 
mg/ml BSA) were added to each well of a 96 U bottom. After 20 min at r.t incubation, 
reaction was stopped by 100 ^1 PBS + 32 bdM EDTA + 0,1% Triton X-100 + 500 jiM 

25 ATP, containing 1 mg SPA beads. Then a volume of 1 1 0 ^l is transfeired to Qptiplate. 

After 20 min. incubation fyr substrate capture, lOQ^l 5M CsCl were added to allow 
statification of beads to the top of the Qptiplate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 
IC50 determination: see above 
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Inhibition assay of Cdk5/p25 activity 

The inhibition assay of Cdk5/p25 activity was perfonned according to the following 
protocol. 

Kinase reaction: 10 biotmylated histone HI (Sigma # H-SSOS) substrate, 30 \jM ATP 

5 (03 microQ P^V^TP), 15 ng CaDK5/p25 complex, inhibitor in a final volume of 30 nl 
buffer (TRIS HQ 10 mM pH 7.5, MgCk 10 mM, DTT 7.5 mM + 0.2 mg/ml BSA) were 
added to each well of a 96 U bottom. ARer 30 min at r.t incubation, reaction was stopped 
by 100 ]d PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 \jM ATP, containing 1 mg 
SPA beads. Then a volume of 1 10 |a1 is transferred to Optiplate. 

10 After 20 min. incubation for substrate capture, lOP^l 5M CsCl were added to allow 
statification of beads to the top of the plate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 
IC50 determination: see above 
Tnhlhltinn assav of Cdk4/Cvcltn Dl actlvitv 

15 Kinase reaction: 0,4 uM fiM mouse GST-Rb (769-921) (# sc-4112 from Santa Cruz) 
substrate, 10 pM ATP (0.5 pCi P^V^TP), 100 ng of baculovirus expressed GST- 
Cdk4/Cyclin Dl, suitable concentrations of inhibitor in a final yolume of 50 ^l buffer 
(TRIS HCl 10 mMpH 7.5, MgCb 10 mM, 7.5 mM DTT+ OAng/ml BSA) were added to 
each well of a 96 U bottom well plate. After 40 min at 37 ""C incubation, reaction was 

20 stopped by 20 ^il EDTA 120 mM. 

Capture: 60 ^1 were transferred fix>m each well to MuItiScreen plate, to aUow substrate 
bmding to phosphocellulose filt^. Plates were tiien washed 3 times with 150 fil/well PBS 
Ce^/M^ fiee and filtered by Multiscreen filtration system. 

Detection: filters were allowed to dry at 37''C, then 100 ^1/well scintiUant were added and 
25 labeled Kb fiagment was detected by radioactivity counting in tiie Top-Count 

instrument. 

IC50 determination: see above 
Inhibition assay of MAPK activitv 
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Kinase reaction: 10 )iM in house biotinylated MBP (Sigma # M-1891) substrate, IS |iM 
ATP (0.15 microCi P^VaTP), 30 ng GST-MAPK (Upstate Biothecnology # 14-173), 
inhibitor in a final volume of 30 \£l buffer (TRIS HCl 10 mM pH 7,5, MgCb 10 mM, DTT 
7.5 mM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 30 min at r.t. 
5 incubation, reaction was stopped by 100 ^il PBS + 32 mM EDTA + 0.1% Triton X-100 + 
500 fiM ATP, containing 1 mg SPA beads. Then a volume of 110 ^1 is transferred to 
Optiplate. 

After 20 min. incubation for substrate capture, lOp^l 5M CsCl were added to allow 
statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity 
10 counting in the Top-Count instrument 
IC50 determination: see above 
Inhibition assay of PKA activity 

Kinase reaction: 10 foM in house biotinylated histone HI (Sigma # H-550S) substrate, 10 
|jM ATP (0.2 micioM P^VaTP), 0.45 U PKA (Sigma # 2645), inhibitor in a final volume 

15 of 30 |j1 buffer (TRIS HCl 10 mM pH 7.5, MgCfe 10 mM, DTT 7.5 mM + 0.2 mg/ml BSA) 
were added to each well of a 96 U bottom. After 90 min at r.t incubation, reaction was 
stopped by 100 \d PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 pM ATP, containing 
1 mgSPAbeads. Then a volume of 110 fil is transferred to Optiplate. 
After 20 min. incubation for substrate capture, 100 )xl 5M CsCl were added to allow 

20 statification of beads to tiie top of tiie Optiplate and let stand 4 hours before radioactivity 
counting in the Top-Count instrument 
IC50 determination: see above 
Inliibition assay of EGFR activity 

Kinase reaction: 10 pM in house biotinylated MBP (Sigma # M-1891) substrate, 2 jiM 
25 ATP (0.04 microCi P'VaTP), 36 ng insect cell expressed GST-EGER, inhibitor in a final 
volume of 30 ^1 buffer (Etepes 50 mM pH 7.5, MgCk 3 ixM, MnCli 3 mM, DTT 1 mM, 
NaVOs 3 |iM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 20 min at 
r.t incubation, reaction was stopped by 100 pi PBS + 32 mM EDTA + 0.1% Triton X-100 
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+ 500 pM ATP, containing 1 mg SPA beads. Then a volume of 1 10 jil is transfened to 
Optiplate. 

After 20 min. incubation for substrate capture, lOppl 5M CsCl were added to allow 
statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity 
5 counting in the Top-Count instrument 
ICSO determination: see above 
Inhibition assay of IGFl^R activity 

The inhibition assay of IGFl-R activity was performed according to the following 
protocol 

10 Kinase reaction: 10 pM biotinylated MBP (Sigma cat # M-1891) substrate, 0-20 

inhibitor, 6 jiM ATP, 1 microCi ^^P-ATP, and 22.5 ng GST-IGFl-R (pre-incubated for 30 
min at room temperature with cold 60 pM cold ATP) in a final volume of 30 |li1 buffer (50 
mM HEPES pH 7,9, 3 mM MnCh, 1 mM DTT, 3 pM NaVCb) were added to each well of 
a 96 U bottom well plate. After incubation for 35 min at room temperature, the reaction 

15 was stopped by addition of 100 pi PBS buffer containing 32 mM EDTA, 500 pM cold 
ATP, 0.1% Triton XlOO and lOmg^ streptavidin coated SPA beads. After 20 min 
incubation, 110 pL of suspension were withdrawn and transferred into 96-well 
OPTIPLATEs containing 100 fd of 5M CsQ. After 4 hours, the plates were read for 2 min 
in a Packard TOP-Count radioactivity reader. 

20 Inhibition assay of Aiirora^l activltv 

Kinase reaction: 8 pM biotinylated pq)tide (4 repeats of LRRWSLG), 10 pM ATP (0.5 
uCi P^Y-ATP), 15 ng Autora2, inhibitor in a final vokune of 30 pi buffer (HEPES 50 mM 
pH 7.0, MgCl2 10 mM, 1 mM DTT, 0J2 mg/ml BSA, 3pM orfliovanadate) were added to 
each well of a 96 U bottom well plate. After 30 minutes at room temperature incubation, 

25 reaction was stopped and biotinylated peptide captured by adding 100 pi of bead 
suspension. 

Stratification: 100 pi of CsCa2 5 M were added to each well and let stand 4 hour before 
radioactivity was counted in the Top-Count instrument 
ICSO determination: see above 
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Inhibition assay of Cdc7/dbf4 activity 

The iBhibition assay of Cdc7/dbf4 activity was perfonned according to the following 
protocol 

The Biotin-MCM2 substrate is trans-pho^hoiylated by the Cdc7/Dbf4 complex in the 
5 presence of ATP traced with 7^^-ATP. The phosphorylated Biotin-MCM2 substrate is then 
captured by Streptavidin-coated SPA beads and the extent of phosphorylation evaluated by 
P counting. 

The inhibition assay of Cdc7/dbf4 activity was performed in 96 weUs plate according to 
llie following protocol. 
10 To each well ofthe plate were added: 

- 10 pi substrate (biotinylated MCM2, '6 pM final concentration) 

- 10 pi enzyme (Cdc7/Dbf4, 12.5 nM fmal concentration) 

- 10 fil test compound (12 increasing concentrations in the nM to pM range to generate a 
dose-response curve) 

15 - 10 pi of a mixture of cold ATP (lOpM final concentration) and radioactive ATP 
(1/2500 molar ratio with cold ATP) was then used to start the reaction which was 
allowed to take place at 37'*C. 
Substrate, enzyme and ATP were diluted in 50 mM HEPES pH 7.9 containing 15 mM 
MgCl2» 2 mM DTT, 3 pM NaV03» 2mM glycerophosphate and 0.2mg^ BSA. The 
20 solvent for test compounds also contained 10% DMSO. 

After incubation for 20 minutes, the reaction was stopped by adding to each well 100 pi of 
PBS pH 7.4 containing 50 mM EDTA, 1 mM cold ATP, 0.1% Triton XlOO and 10 mg^ml 
streptavidin coated SPA beads. 

After 15 minutes of incubation at room temperature to allow the biotinylated MCM2- 
25 streptavidin SPA beads interaction to occur, beads were trapped in a 96 wells filter plate 
(Unifiltei^ GF/B™) using a Packard Cell Harvester (Filtermate), washed vnHh distilled 
water and then coimted using a Top Count (Packard). 

Counts were blank-subtracted and then the experimental data (each point in triplicate) were 
analyzed for IC50 determination using a non-linear regression analysis (Sigma Plot). 
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Given the above inhibition assays, fhe compounds of fonnula (T) of the invention resulted 
to possess a remarkable cdk inhibitory activity. See, as an exanr^le, the following 
experimental data (IC50) of two representative, compounds of the invention of fonnula (la) 
and (lb) being tested against Cdk2/Cyclin A: 
5 rx>tnpf«infi 1 ; N-[5-(2,2-dimelhylpropanoyl)-6,6-dimethyl-l,4,5,6-tetrahydropynx>l^ 
c]pyrazol-3-yl]-4-fluorobenzamide (IC50 0.030 yM); and 

Compound 2 : N-[5-<2,2-dimethylpropanoyl>l,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-6- 
spirocyclopropan-3-yl]-4-fhioroben2amide (IC50 0.025 jjM). 

Surprisingly, the said inhibitory activily resulted to be markedly superior that that of a very 
10 close compound of the prior art WO 02/12242, herefwitfa referred to as Reference 
con^iound (see confound 1143, bottom of page 76; and example 19, cotnpound bridgmg 
pages 242-3 of WO 02/12242), used for con^arative purposes and tested against 
Cdk2/Cyclin A, as formerly reported: 

Reference Compound : N-[5-acetyl-6,6-dimefliyl-4,6-dihydropynx>lo[3,4-c]pyra2ol-3-^^^ 
15 (3-bromo)benzamide (IC50 1.7 (iM) 




Compound 1 Compound 2 Reference compound 

So fer, the novel compounds of the invention are unexpectedly endowed with a cdk 
inhibitory activity significantiy higher than that of the structurally closest prior art 
compounds of WO 02/12242 and are thus particularly advantageous, in therapy, against 
20 proliferative disorders associated with an altered cell cycle dependent kinase activity. 

The compoimds of the present invention can be administered either as single agents or, 
alternatively, in combination with known anticancer treatments such as radiation therapy 
or chemotherapy regimen in combination with cytostatic or cytotoxic agents, antibiotic- 
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type agents, alkylating agents, antimetabolite agents, honnonal agents, immunological 
agents, interfeion-type agents, cyclooxygenase inhibitors (e.g. COX-2 inhibitors), 
matrixmetallqprotease inhibitors, telomerase inhibitors, tyrosine kinase inhibitors, anti- 
growfh &ctQr receptor agents, anti-HER agoits, anti-EGFR agents, anti-angiogenesis 
5 agents (e.g. angiogenesis inhibitors), fimesyl transferase inhibitors, las-raf signal 
transduction pafliway inhibitors, cell cycle inhibitors, other cdks mhibitors, tubulin binding 
agents, topoisomerase I inhibitors, topoisomerase II inhibitors, and the like. 
If formulated as a fixed dose, such combination products employ the compounds of this 
invention within the dosage range described below and the oflier pharmaceutically active 
10 agent within the q>proved dosage range. 

Compounds of formula Q) Toay be used sequentially with known anticancer agents when a 
combination formulation is inappropriate. 

The conq>ounds of formula (I) of the present invention, suitable for administration to a 
mammal, e.g., to humans, can be administered by the usual routes and the dosage level 

15 depends upon the age, weight, conditions of the patient and administration route. 

For example, a suitable dosage adopted for oral administration of a compound of formula 
(]) may range from about 10 to about 500 mg per dose, from 1 to S times daily. The 
confounds of the invention can be administered in a variety of dosage forms, e.g., orally, 
in the fomi tablets, capsules, sugar or film coated tablets, liquid solutions or suspensions; 

20 rectally in the form suppositories; parenterally, e.g., intramuscularly, or through 
intravenous and/or intrathecal and/or intraspinal injection or infusion. 
The present invention also includes pharmaceutical compositions comprising a compound 
of formula (I) or a pharmaceutically acceptable salt thereof in association with a 
pharmaceutically acceptable excipient, which may be a carrier or a diluent 

25 The pharmaceutical compositions c<xataining the compounds of the invention are usually 
prepared following convoational methods and are administered in a suitable 
pharmaceutical form. For exan^le^ the solid oral forms may contain, together with the 
active compound, diluents, e.g., lactose, dextrose saccharose, sucrose, cellulose, com 
starch or potato starch; lubricants, e.g., silica, talc, stearic acid, magnesium or calcium 

30 stearate, and/or polyethylene glycols; binding agents, e.g., starches, arable gum, gelatine 
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mefhylcellulose, carboxymethylcellulose or polyvinyl pyrrolidone; disintegrating agents, 
e.g., starch, alginic acid, alginates or sodium starch glycolate; effervescing mixtures; 
dyestaffi; sweeteners; wetting agents such as ledfhin, polysorbates, laurylsulphates; and, 
in general, non-toxic and pharmacologically inactive substances used in pharmaceutical 
5 fonnulations. These phannaceutical preparations nmy be manu&ctured in known ni^ 
for example, by means of mixing, granulating, tablettmg, sugar-coating, or film-coating 
processes. 

The liquid dispersions for oral administration may be, e.g., synqps, emulsions and 
suspensions. As an example, the syrups may contain, as carrier, saccharose or saccharose 

10 with glycerine and/or mannitol and sorbitol. 

The suspensions and the emulsions may contain, as exanoiples of carriers, natural gum, 
agar, sodium alginate, pectin, metfayloellulose, carboxymethylcellulose, or polyvinyl 
alcohoL The suspension or solutions for intramuscular injections may contain, together 
with the active compound, a phaimaceutically acceptable carrier, e.g., sterile water, olive 

15 oil, ethyl oleate, glycols, e.g., propylene glycol and, if desired, a suitable amotmt of 
lidocaine hydrochloride. 

The solutions for intravenous injections or infusions may contain, as a carrier, sterile water 
or preferably tiiey may be in the form of sterile, aqueous, isotonic, saline solutions or Ihey 
may contain propylene glycol as a carrier. 
20 The suppositories may contain, together with the active compound, a phaimaceutically 
acceptable carrier, e.g., cocoa butter, polyethylene glycol, apolyoxyethylene sorbitan fiitty 
acid ester surfactant or lecithin. 

With the aim of better illustrating the present invention, without posing any limitation to it, 
the following examples are now given. 
25 General methods 

Before taking into consideration the synthetic preparation of the specific compounds of 
formula (T) of the mvention, for instance as reported in tiie following examples, attention 
should be given to tiie &ct that some compoxmds are herewith listed and indicated 
according to their chemical name whilst others, most of them, have been conveniendy and 



wo 2004/056827 



PCT/EP2003/050942 



39 



imambiguously identified through a coding system, together with their H-NN4R data (see 
following tables m, IV and V) and HPLC/Mass data (see following table VI). 
Each code, in particular, identifies a single specific compound of formula (la) or (lb) and 
consists of three units A-M-B. 
5 A represents any substituent R [see formula (la) or (lb)] and is attached to the rest of the 
molecule tiborougih the -NH-group; each sfpedfic A group is represented and consecutively 
numbered in the following table L 

Likewise, B represents any substituent Ri [see formula (la) or (lb)] and is attached to the 
rest of the molecule through the caibonyl (CO) group; each specific B groiq) is represented 
10 and consecutively numbered in the following table n. 

M refers to the central core of the divalent moiety which is substituted by groups A and B; 
in particular, M may vary Scorn Ml or M2 as per the formulae below, each identifying the 
central core of a compound having formula (la) or (lb), respectively: 



15 For ease of reference, all of the A and B groups of tables I and n have been identified with 
the proper chemical formula also indicating the point of attachment with the rest of the 
molecule M. 

Therefore, just as an exanxple, tibe compound A06-M1-B01 of table in represents the 
con^>ound of formula (la) having the central Ml core, being substitated by the group A06 
20 and by tfie group BOl, in ihe positions indicated by the arrows; likewise, the compound 
A04-M2-B08 of table V represents tiie compound of formula (lb) having tibie central M2 
core, being substituted by &e group A04 and by the group BOS, in the positions indicated 
by the arrows: 
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A06-M1-B01 A04-M2-B08 



Table I 



AOl 




A02 




AQ3 




A04 




AOS 


F 


A06 




A07 




AOS 




A09 




AlO 
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All 




A12 




A13 




A14 




A15 




A16 




A17 


^s^^ ^^^^ 


A18 




A19 




A20 


HN. J 


A21 




A22 




A23 




A24 




A25 




A26 


H 
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A27 




A28 




A29 




A30 




A31 




A32 




A33 




A34 


F 


A3S 




A36 




A37 




A38 




A39 


NH^ 


A40 




A4i 




A42 


6^ 
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A43 




A44 




A45 




A46 




A47 




A48 




A49 




ASO 




A51 




A52 




A53 




A54 


O 


A55 









Table n 
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BOl 




B02 


„^ 


B03 




B04 


1 


BOS 


V 


B06 




B07 




BOS 




B09 




BIO 




Bll 




B12 


OH 


B13 




B14 




B15 




B16 
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B17 


""Ok, 


B18 


o 


B19 




B20 




B21 




B22 




B23 


M^N ^OH 

s 

1 

OH 


B24 


OH 


B25 


N 

1 


B26 


M,^ ^OH 

H 


B27 


H 


B28 




B29 




B30 


^^OH 


B31 


OH 


B32 


"^6 
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B33 




B34 




B35 


OH 


B36 


^NH^ 


B37 




B38 




B39 




B40 




B41 


<> 

F 


B42 




B43 




B44 




B45 


„^ 


B46 


HO 



wo 2004/056827 



PCT/EP2003/050942 



47 



B47 


"1^ 


B48 




B49 




B50 


\ 


B51 




B52 




B53 




B54 




B55 


O 







Example 1 

N-(2-cyanoethyI)-2-methylalaiiine 

50 g (0.48 mol) of 2-methylalaiiine were added to a cooled solution (water/ice) of NaOH 
5 (19.6 g) in water (100 ml). Once the solution had turned clear, 34 ml (0.50 mol) of 
acrylomtrile were dropped on cooling. The mixture was left overnight After 18 hours, 28 
ml of acetic acid were added on cooling (water/ice); a white solid precipitated; 200 ml of 
95% ethanol were dropped in the flask, stirring was continued for 1 hour, Ihen the mixture 
was allowed to stand in a fiidge for 2-3 hours. After filtration, the solid was collected and 
10 dried in an oven at 80^C. The filtrates were ev^orated and taken up wifli ethanol (160 ml). 
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On cooling a further amount of product was obtained, which was filtered and dried. 72 g of 
the title compound were obtained firom the first filtration. Total yield: 95%. 
ESI MS: m/z 157 (MH+); 

^HNMR (400 MHz, DMSO-d6): 5 7.47 (s, IH), 2.70 (t, 2H), 2.48 (t, 2H), 1.18 (s, 6H). 
5 By woildng in an analogous manner the following compound was prepared: 
l-[(2-CyanoetfayI)amino]cyclopropanecarboxylic acid 

EI MS: m/z 154 (M), 136 (M-H2O), 1 14 (M-CH2CN), 68 (100%, cyclopi=0=0); 

NMR (400 MHz, DMSO-d6): 5 7.47 (s, IH), 2.86 (t, 2H, J - 6.6 Hz), 2,48 (t, 2H, J - 
6.6 Hz), 1.09 (dd, 2H, J = 6.9 Hz, J = 4.1 Hz), 0.86 (dd, 2H, J = 6.9 Hz, J = 4.1 Hz). 
10 Example 2 

N<ferr-batoxycarbonyQ-NK2-cyanoethyQ-2-meth]^alai^ 

44.5 g (0.285 mol) of N-(2-cyanoefihyl)-2-methylalanine and 51.7 g of 
tetramethylammonium hydroxide pental^drate were dissolved in acetonitrile (2 1) at 40''C 
and when a clear solution was obtained, 112 g of Boc20wm added. The mixture was left 

15 for 24 hours at 40"* C. The day after, further 20 g of B0Q2O were added while maintaining 
the ten^erature of 40^C. Bveiy 8-12 hours 20 g of B0C2O were added up to a total of 192 
g. After 4 days the solvent was evaporated, the residue taken up with water (1000 ml) aad 
washed twice with ethyl ether (500 ml). The aqueous fraction was brought to pH 3-4 with 
citric acid and extracted with ethyl acetate, washed with water (200 ml) and concmtrated. 

20 52 g of the title compound were obtained, (yield: 72%). 
ESI MS: m/z 274 (M+NH4); 

^H NMR (400 ISdHz, DMSO-dfi): 5 3.52 (t, 2H, J = 6.8 Hz)), 2.68 (t, 2H, J = 6.8 Hz), 1.18- 
1.38(m,15H). 

By woddng in an analogous manner the following compound was prepared: 
25 l-[(/err-Batoxycarbonyl)(2-cyanoethyl)amino]cyclopropaneearboxylic acid 

ESI MS: m/z 272 (M+NH4), 255(MH+); 

*H NMR (400 MHz, DMSO-d6): 5 12.55 (bs, IH), 3.33 (m, 2H), 2.71 (m, 2H), 0.97-1.63 
(m, 13H). 

Example 3 

30 Methyl N-(/err-butoxycarbonyQ-N-(2-€yanoethy])-2-methylalaninate 
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62 g (0.23 mol) of N-<terr-butoxycaAonyl)-N-<2-cyanoe1hyl>2-methylalaidne were 
dissolved in 350 ml of DMF and 50 g of KHCO3 were added. Few minutes after, 30 ml of 
methyl iodide (Mel) were dropped and the mixture was stirred at room temperature for 6 
hours. Then a further 15 ml of Mel were added. The mixture was left at room temperature 
5 overnight. After dilution with 1.5 1 of water, flie solution was extracted with ethyl acetate 
(3 times). The organic phases w^e washed with a small amount of water, dried over 
sodium sulfiede, evaporated and dried at the mechanical pump. 60.5 g (97%) of methyl N- 
(fer^-but03Qrcarbonyl)-N-(2-cyanoethyl)-2-methyMani^ were thus obtained. 
ESI MS: m/z 288 (M+>4H4); 
10 NMR (400 MHz. DMSO-dfi): 8 3.55 (m, 5H), 2.70 (t, 2H, J = 6.7 Hz)), 1 .40 (s, 6H), 
136(s,9H). 

By woddng in an analogous mamier the following compound was prepared: 
Mettiyll-[(/eft-butoxycarbonyQ(2-<:yanoethyI)aniino]cyclopropan^^ 
ESI MS: m/z 286 (M+1SIH4); 
15 NMR (400 MHz, DMSO-d^): 5 3.61 (s, 3H), 3.42 (t, 2H, J = 6.7 Hz), 2.71 (m, 2H), 
1.07-1.62 (m,13H). 

Example 4 

IM-But3^4-cyano-3-hydro]^-2^-dimetfayl-2,5-dihydro-l^ 

45 g of methyl N-(re^^•butoxycaTbonyQ-N-(2-cyanoetfayl)-2-me1faylalardnate were 
20 dissolved in dioxane (240 ml) under nitrogen and 7,9 g of sodium hydride were added. The 
mixture was refluxed for 6 hours (120 internal temperature), and then left to stand 
overnight at room temperature (TLC: CH2Cl2/EtOH 90/10). The solvent was evaporated, 
water was added (1000 ml) and the mixture was brought to pH 3-4 with citric acid. The 
aqueous layer was extracted 4 times with ethyl acetate, tbe extracts washed with a limited 
25 amount of water and evaporated. Then the residue was taken up with hexane, evaporated 
and crystallized fiom hexane. 33.1 g of tert-butyl 4-cyano-3-hydroxy-2,2-dimethyl-2,5- 
dihydro-lH-pyrrole-l-carboxylate were thus obtained (yield: 85%). 
ESI MS: m/z 237 (M-H-); 

NMR (400 MHz, DMSO-d6): 6 4.06-4,10 (2s, 2H, confonners), 1.48 (s, 6H), 1.47 (s, 
30 9H). 
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By working in an analogous manner Ifae following compound was prepared: 
IM-Butyl 6-cyano-7-oxo-4-azaspiro[2.4]heptane-4-carboxylate 

ESI MS: m/z 235 (M-H-); 

^HNMR (400 MHz, DMSO-d6): 5 4.63 (t, IH, J = 9.8 Hz), 4,24 (t, IH, J = 10.2 Hz), 3.74 
(t,lH, J=10.2Hz),1.67-2.16(m,2H), 1.34-1.41 (s, 9H), 0.93-1.20 (m, 2H). 

Example 5 

l!eif-Batyl3-aiiiino-6,6-dimethyl'-2,6-dihydropyrrolo[3,4-^^ 
32 g of ter^-Butyl 4-cyano-3-hydroxy-2,2-dimefhyl-2,5-dihydro-lH-pynx>le-l-c^ 
(0.134 mol) were added to 430 ml of absolute ethanoL To this solution, 9 ml (0.18 mol) of 
iQrdraziDe hydrate were added, followed by 12 ml of glacial AcOH (1.5 eq); The mixture 
was stirred at 60 for 48 hours, fhe ethanol was removed, the residue was taken up with 
400 ml of sodium hydrogencarbonate solution, and extracted several times with ethyl 
acetate up to total extraction of the desired product The organic phases were dried and 
eviporated. After purification by flash chromatography (eluent: CHCla/BtOH 97/3) and 
trituration ynOx a mixture of hexane/ethyl acetate 9/1 , 25 g of title con[q>oud were obtained . 
Total yield 30.5 g (yiel± 88%) 
ESI MS: m/z 253 (MH+); 

^H NMR (400 MHz, DMSO-d^): 5 4.06-4.10 (2s, 2H, conformers), 1 .48 (2s, 6H, 
conformers), 1.47 (2s, 9H, conformers). 

By working in an analogous manner the following compound was prepared: 

ls^-Butyl-3-amino-2,6-dihydropyrrolo[3,4-c]pyrazoIe-6-spIrocydopropan^ 

carboxylate 

ESI MS: m/z 251 (MH+); 

^HNMR (400 MHz, DMSO-d6): 5 1 1.12 (bs, IH), 5.13 (bs, 2H), 4.16-4.33 (m, 2H), 1.57- 
1.91 (m, 2H), 1.38 (s, 9H), 0.65-0.83 (m, 2H). 

Example 6 

S-iert'Butyl 2-ethyl 3-amino-6,6-dimethylpyiTolo [3,4-c]pyrazole-2,5(4H)6H)- 
dicarboxylate and 5-/err-batyl 1-ethyl 3-amino-6,6-dimetliyl-4,6-dihydropyrroIo[3,4- 
c]pyrazole-l,5-dicarbo37late 
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15 g of tert-Butyl 3-aimno-6,6-dimethyl-2,6-dihydropyn'olo[3,4-c]pyi^ 
carboxylate (59.4 mmol) were dissolved in anhydrous THF (150 ml) and treated, at O^C 
under Ar atmosphere, first with N^N-diisopropylethylanaine (50 ml) and then with ClCOjEt 
(4.6S ml, 1 eq.) dropwise. 90 minutes later, the solvent was diluted with EtOAc (1 1), 
washed with water and then with brine, dried over sodium sul&te and evaporated. The 
cmde product was purified by flash chromatography ^tiexane/BtOAc 2/8) to afford 7.3 g of 
S-^^-butyl 2-ethyl 3-aiDino-6,6-djmefliylpynx)lo[3,4-c]pynizole-2,5(4H,6H)-di 
as the major compound in 38% yield, together with 5.7 g of 5-^rr-bu1yl 1-ethyl 3-ammo- 
6,6-dimethyl-4,6-dihydiopyirolo[3,4-c]pyrazole-l,5-dicarbo?grlate in 30% yield. 
S-Urt^Bntyl 2-^tibiyl 3-amino-6,6-dimethy]^y]Tolo[3,4-c]py]mole-2y5(4H,6H)- 
dicarboxylate 
ESI MS: m/z 325 (MH+); 

^HNMR (400 MHz, DMSO-de): 5 4.35 (q, 2H), 4.10 (2s, 2H, confonners), 1.50-1.51 (m, 
6H), 1.41-1.43 (2s, 9H, confonners), 1.29 (t, 3H). 

l-ethyl 3--amino-6,6-dlmettyl-4,6-dihydropyiTolo[3»4-c]pyrazole-l,5- 

dicarboxylate 

ESI MS: m/z 325 (MH+); 

^HNMR (400 MHz, DMSO-de): 5 4,28 (q, 2H, J = 7.1 Hz), 4.09-4.14 (2s, 2H, 

confonners), 1.66-1.67 (m, 611), 1.41-1.44 (2s, 9H, confonners), 1.27 (t, 3H, J = 7.1 Hz). 

By working in an analogous manner the following compounds were prepared: 

S'iert-Bntyi 2-etiiyl 3-amino-pyrrolo[3,4-c]pyrazole-6-5piroGyclopropane-2,5(4H,6EQ- 

dicarboxylate 

ESI MS: m/z 323 (MH+); 

^H MMR (400 MHz, DMSO-d«): 5 4.30 (q, 2H, J = 7. 1 Hz), 4.27 (bs, 211), 1 .65-2.01 (m, 
2H), 1.38 (s, 9H) 1.27 (t, 3H, J = 7.1 Hz), 0.82-0.96 (m, 2H). 

S-tert-Bntyl 1-ethyl 3-amino-4,6-dihydropyrrolo[3,4-c]pyrazoIe-6-spirocyclopropane- 
1,5-dicarboxylate 

ESI MS: m/z 323 (MH+); 

^HNMR(400MHz,DMSO-d6):54.26(bs,2H), 4.21 (q, 2H, J = 7.0 Hz), 136-1.97 (m, 
13H), 1 .23 (t, 3H, J = 7.0 Hz). 
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Example 7 

S-tert'Bntyl 1-ethyl 3-[(4-fluorobeiizoyl)a]iuno]-6»6-dimethyl-4,6-^yUiydro 
pyrrolo[3,4-c]pyrazole-l,5-dicarbo37late 

S-tert-Bxxtyl 1-efhyl 3-amino-6,6-diiiiethyl-4,6-dihydix)pyiTolo[3,4-c 
dicaiboxylate (2.0 g, 6.16 mmol) was dissolved in THF (40 ml), treated first with N,N- 
diisopropylethylamiiie (5.4 ml, 30.80 mmol) and then, at O^Q with 4-ftuoiobenzoyl 
chloride (800 ^1, 6.77 mmol) dissolved in THF (8 ml) dropwise. The reaction mixtare was 
stirred at room temperature for 5 hours, concentrated and dissolved in DCM, washed witti 
saturated sodium hydrogencarbonate aqueous solution and with brine. The organic phase 
was dried over sodium sulfate, evaporated and purified by flash chromatography (ehient 
hexane^tOAc 80/20) to a£ford 2.5 g of the title oonq)ound in 90% yield. 
ESI MS: m/z 447 (MH+); 

NMR (400 MHz, DMSO-d6): 8 1 1.47 (s, IH), 8.04-8.17 (m, 2H), 7.25-7.37 (m, 2H), 
4.44-4.47 (2s, 2H, confonners), 4.43 (q, 2H, J = 7.1 Hz), 1.73-1.75 (2s, 6H, confoimers), 
1.43-1.46 (2s, 9H, confonners), 1.33 (t, 3H, J= 7.1 Kz). 
By woridng in an analogous mann^ the following conopounds were prepared. 
S-iert-Bntyl 2-ethyI 3-[(4-flaorobeiizoy0amIno]-6,6Hlimethylpyrrolo[3,4-c]py]:^^ 
2,5(4H,6H)-dicarboxylate 
ESI MS: m/z 447 (MH+); 

^H NMR (400 MHz, DMSO-d6): 5 10.78 (s, IH), 7.95-7.99 (m, 2H), 7.40-7.47 (m, 2H), 
4.51-4.49 (2s, 2H, confonners), 4.43 (q, 2H, J = 7.1 Hz), 1,59-1.60 (2s, 6H), 1.43-1.46 (2s, 
9H, confoimers), 1.34 (t, 3H, J = 7.1 Hz). 

S^tert'-Bntyl 2-ethyl 3-[(4-flaorobeiizoyl)anmio]--pyrrolo[3,4-c]p3rrazole^6- 

spirocyclopropane-2,5(4H,6H>-dicarboxylate 

ESI MS: m/z 445 (MH+); 

^H NMR (400 MHz, DMSO-d6): 5 10.81 (s, IH), 7.95-8.06 (m, 2H), 7.39-7.49 (m, 2H), 
4.67 (bs, 2H), 4.41 (q, 2H, J = 7.1 Hz), 1.80-2.10 (m, 2H), 1.41 (s, 9H), 1.32 (t, 3H, J = 7.1 
Hz), 0.93-1.06 (m,2H), 

Example 8 

S-IM-Butyl 1-ethyl 3-({[(3-fluorophenyI)amino]carbonyl}amino)-6,6- 
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dimethy]-4,6-dihydrop]nrrolo[3,4H^]pyrazole-l,5-^carboxyla^ 
S'tert'Butyl 1-ethyl 3-ainino-6,6-dimethyl-4,6-dihydropyrrolo[3,4^ 
dicarboxylate (3.0 g, 9.24 mmol) was dissolved in anhydrous THF (50 ml), treated at room 
temperature with 3-fluorophenyl-isocyanate (1.4 g, 10.21 mmol, 1.1 eq) and stirred 
5 overnight. The following day the reaction mixture was evaporated, taken up with DCM 
and washed with brine. The organic phase was dried over sodium sutfote and evaporated to 
dryness. Purification by flash chromatography {CKzCk/MeOK 90/10) afforded 3.05 g 
(yield 71%) of the title conq>ound. 
ESI MS: m/z 462 (MH+); 
10 *HNMR (400 MHz, DMSO-dfi): 5 9.74 (s, IH), 9.05 (s, IH), 7.44 (m, IH), 7.33 (m, IBT), 
7.16 (m, IH), 6.84 (m, IH), 4.43 (m, 4H), 1.76 (2s, 6H), 1.48 (2s, 9H, confonners), 1.36 (t, 
3H,J = 7.1Hz). 

Eirample 9 

5-ls^-Btttyl 1-effayl 3-[(piperidine-l-carbonyI)--amino]-6,6-dimefiiyl-4,6-dihydro 

15 pyiToIo[394-c]pyrazole-l»5-dlcarboxylate 

To a solution of triphosgene (550 mg, 1.85 mmol, 0.4 eq) in tetrahydrofuran (50 ml) was 
added, at -40°C, a solution of 5-fe/t-butyl 1-ethyl 3-amino-6,6-dimethyl-4,6- 
dihydropyrrolo[3,4-c]pyrazole-l,5-dicarboxylate (1.5 g, 4.62 mmol) in tetrahydrofuran (50 
ml) and N,N-diisopropylethylamine (1.8 ml, 2.2 eq). After 3 hours, a solution of piperidine 

20 (690 jil, 1.5 eq) and N,N-diisopropylethy lamine (1.2 ml, 1.5 eq) in tetrahydrofuran (25 ml) 
was added. The reaction was allowed to reach room temperature in 2 hours (TLC: 
EtOAc/hexane 90/10). After evaporation of the solvent the solid was dissolved in DCM 
and the solution was washed with brine, the organic phase was dried over sodium sulfate 
and concentrated. The solid was purified by flash chromatography (eluent EtOAc/hexane 

25 50/50). The solid was treated with diisopropylether and filtered to afford 1.45 g of the title 
compound in 72% yield. 
ESI MS: m/z 436 (MH+); 

*H NMR (400 MHz, DMSO-d^): 6 9.36 (s, IH), 4.46 (m, 4H), 3.40 (m, 4H), 1.76 (2s, 6H), 
1.54 (m, 6H), 1.44 (2s, 9H, conformers), 1.36 (t, 3H, J = 7.1 Hz). 
30 Example 10 
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Ethyl 3-[(4-fluorobeiizoyl)aniino]-6,6Hlimethyl-6,6-dihydropyrrolo[3,^^ 
l(4H)-carbosylate hydrochloride 

5-fer/-Butyl 1-ethyl 3-[(4-fluorobenzoyl)ainino]-6,6-dimethyl-4,6-dihydropyi^ 
clpyiazole-l^S-dicarboxylate (2.5 g, 5.59 mmol) was dissolved in dioxane (50 ml) and 
treated widi HQ 4M in dioxane (28 ml, 20 eq). After 2 hours at 40''C (JLC: 
CHiCli/MeOH 90/10) the reaction mixture was concentrated and the residue was treated 
with diethyl edier, filtered to afford the title conq)ound (2.09 g) as a solid in 98% yield. 
ESI MS: m/z 347 (MH+); 

NMR (400 MHz, DMSO-de): 8 11.28 (s, IH), 8.06-8.11 (m, 2H), 7.28-7.34 (m, 2H), 

4.40 (q, 2H, J = 7,1 Hz), 3.92 (s, 2H), 1.42 (s, 6H), 1,33 (t, 3H, J = 7.1 Hz). 
By woiking in an analogous manner the following compounds were prepared: 
Ethyl 3-[(4-flaorobeiizDyl)amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,^^ 
2(4H)-carboxylate hydrochloride 

ESI MS: m/z 347 (MH+); 

*HNMR (400 MHz, DMSO-<l6): 6 10.92 (s, IH), 9.89 (s, IH), 8,02 (m, 2H), 7.49 (m, 2H), 
4.61 (s, 2H), 4.51 (q, 2H, J = 7.1 Hz), 1.69 (s, 6H), 1.39 (t, 3H, J = 7.1 Hz). 
Ethyl 3-[(4-fluorobeiizoy]9andno]-^,6-4ihydrop3nrrolo[3,4-c]pyrazole-6- 
spirocyclopropane-2(4H)-carboxylate hydrochloride 

ESI MS: m/z 345 (MH+); 

^HNMR (400 MHz, DMSO-de): 5 10.87 (bs, IH), 10.00 (bs, 2H), 7.93-8.04 (m, 2H), 7.39- 
7,53 (m, 2H), 4.69 (bs, 2H), 4.41 (q, 2H, J = 7.1 Hz), 1 .68 (dd, 2H, J = 8.6 Hz, J = 6.1 Hz), 

1 .41 (dd, 2H, J = 8.6 Hz, J = 6. 1 Hz), 1 .33 (t, 3H, J = 7.1 Hz). 

Example 11 

Ethyl 5-(2,2-dimethylpropanoyl)-3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6- 
dihy dropyrrolo [3,4-c]pyr azole-l(4H)-carbox}iate 

Ethyl 3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyia^ 1 (41^ 
carboxylate hydrochloride (2.0 g, 5.77 mmol) in dichloromethane (70 ml) was treated, at 
0®C, with N,N-diisopropylethylamine (1.6 ml, 9.2 mmol, 1.6 eq) and with pivaloyl 
chloride (780 pL, 6.3 mmol, 1.1 eq). Gradually, the reaction was brought to room 
temperature and stirred overnight (TLC: ClfcCli/EtOAc 90/10). The solution was washed 
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with saturated sodium hydrogencarbonate aqueous solution and brine. The organic phase 
was dried over sodium sulfate, evaporated and purified by flash chromatography (eluent: 
CH2Cl2/EtOAc 90/10) to afford 2,03 g of the title compound in 82% yield. 
ESI MS: mix 43 1 (MH+); 

*H NMR (400 MHz, DMSO-d6): 5 11 .5 1 (s, IH), 8.05-8. 14 (m, 2H), 7.23-7.37 (m, 2H), 
4.90 (s, 2H), 4.42 (q, 2H, J = 7.1 Hi), 1.80 (s, 6H), 1.33 (t, 3H, J = 7.1 Hz), 1.22 (s, 9H). 
By woddng in an analogous manner fhe following compound was prepared: 
Etihyl 5<2^-dimethylpropanoyQ^[(4-flaorobeiizoyl)amino]-5,6-4ihy^ 
pyrrolo [3,4-€]pyrazole-6-spirocyclopropane-2(4H)-carboxylate 
ESI MS: m/z 429 (MH+); 

NMR (400 MHz, DMSO-dfi): 5 10.81 (bs, IH), 7.96-8.04 (m, 2H), 7.38-7.48 (m, 2H), 
5. 10 (bs, 2H), 4.42 (q, 2H, J - 7.1 Hz), 2.33 (dd, 2H, J = 6.8 Hz, J = 4.2 Hz), 1 .32 (t, 3H, J 
= 7.1 Hz), 1 .22 (s, 9H), 0.90 (dd, 2H, J = 6.8 Hz, J - 4.2 Hz). 

Example 12 
N-[5K2,2HllmefhyIpropanoyQ-«,6-dimeth^^ 
3-yq-4-fluorobeiizamide 

Ethyl S-(2,2-dimethylpropanoyl)-3-[(4-fluorobenzoyl)anadno]-6,6-dimet^^ 
dihydropyrrolo[3,4-c]pyrazole-l(4H)-carboxylate (2.0 g, 4.64 mmol) was dissolved in 
methanol (60 ml), treated with TEA (6.45 ml, 46.4 mmol, 10 eq) and stirred overnight at 
room temperature. (TLC: CHaClz/MeOH 95/5). After evaporation, the solid was treated 
with diethyl ether/hexane and filtered to afford 1 .43 g of the title conapound in 86% yield. 
ESI MS: m/z 359 (MH+); 

^H NMR (400 MHz, DMSO-d^): 5 12.41 (bs, IH), 10.91 (bs, IH), 7.98-8.11 (m, 2H), 7.20- 

7.44 (m, 2H), 4.66-4.92 (bs, 2H), 1.64 (s, 6H), 1.21 (s, 9H). 

By wodcing in an analogous manner the following compoimds were prepared: 

N-[5-(2^-dimethylpropanoyl)-2,4,5,fr-tetrahydropyrrolo[3,4-G]pyrazol-6- 

spirocyclopropan-3-yl]-4-fluorobenzamide 

ESI MS: m/z 357 (MH+); 
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NMR (400 MHz, DMSO-de): 5 1 1.59-12.47 (bs, IH), 10.94 (bs, IH), 8.02-8.1 1 (m, 
2H), 7.27-7.37 (m, 2H), 4.99 (s, 2H), 2.25 (dd, 2H, J = 6.5 Hz, J = 4.4 Hz), 1.20 (s, 9H), 
0.79 (dd, 2H, J = 6.5 Hz, J = 4.4 Hz). 
N-{6,6-^imethyl-5-[(2R)-tetrahydrofiiran-2-]^car^ 
5 tetrahydropyrrolo[3,4-c]pyrazol-3-yl}-4-flaorobeiizamide 
BSIMS: mix 373 (MH+); 

*HNMR (400 MHz, DMSO-d6): 5 12.49 (bs, IH), 10.96 (bs, IH), 8.09 (m, 2H), 7.34 (m, 
2H), 4.86 (m, 2H), 4.56 (t, IH), 3.83 (m, 2H) 2.02 (m, 2H), 1.86 (in, 2H), 1.68 (s, 6H). 
ttD +27.7 (cfO.50, MeOH) 
10 N-{696-dimetihyl-5-[(2S)-tetrahydrofaran-2-]icw 
c]pyrazol-3-yI}-4-fluorobeiizaiiilde 
ESI MS: mix 373 0^+); 

^H KMR (400 MHz, DMSO-de): 5 12.49 (bs, IH), 10.96 (bs, IH), 8.09 (m, 2H), 7.34 (m, 
2H), 4.86 (m, 2H), 4.56 (t, IH), 3.83 (m, 2H) 2.02 (m, 2H), 1.86 (m, 2H), 1.68 (s, 6H). 
15 ttD -25.9 (c=0.76, MeOH) 

Example 13 

4-(l-Mettiyl-p^eridiii-4-yloxy)-beiizofc acid mefhgi ester 

To a solution of l-metbyI-piperidm-4-ol (6.8 g. 59 mmoles), PPha (triphenylphosphine, 
15.5 g, 59 mmoles) and 4-liydroxy-benzoic add methyl ester (6 g, 39 mmoles) in THF 

20 (150 ml) at O^C, diethyl azodicarboxylate (9.5 ml, 59 mmoles) in IHF (30 ml) was slowly 
added. The reaction mixture was allowed to warm to room temperatoie over a period of 24 
hours. It was then evaporated and the residue ledissolved in 5% aqueous citric acid (700 
ml). The sohition was washed with ethyl acetate (3 x 250 ml), made alkaline with 
concentrated NH4OH ( pH 8) and then extracted with dichloromethane (3 x 250 ml). The 

25 combined dichloromethane extracts were washed with brine, dried and evaporated to give 
an oil \^ch was purified by flash chromatography on silica gel using dichloromethane- 
MeOH (90 : 10) as eluent, to give the title compound as a yellow oil (7.4 g, 75%). 
ESI MS: mix 250 (MH+); 
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IHNMR (400 MHz, DMSO-D6) 5 ppm 1.7 (m, 2 H) 2.0 (m, 2 BT) 2.2 (m, 5 H) 2.7 (m, 2 
H) 3.8 (s, 3 H) 4.5 (m, 1 H) 7.1 (d,,^=9.0 Hz, 2 H) 7.9 (d,,^.0 Hz, 2 H), 

Example 14 

4-(l-Methyl-piperfdm-4-yloxy)-beiizoic acid, hydrochloride 
5 4-(l-Methyl-piperidm-4-yloxy)-benzoic add mefhyl ester (7.3 g, 29 mmoles) was 
dissolved in 6N aq HCl (220 tnl). After heating at 8S^C for 6 hours, fhe solvent was 
lemoved in vacuo. The residue was taken up with water and evs^oiated twice and then 
taken up with acetone two more tim^. The solid obtained was finally triturated in acetone 
to give the hydrochloride salt as a white powder (6.4 g, 80% yield). 
10 IH NMR (400 MHz, DMSO-D6) 5 ppm 2.0 (m, 4 H) 2.8 (m, 3 H) 3.3 (m, 4 H) 4.7 (m, 1 
H) 7. 1 (m, 2 H) 7.9 (m, 2 H) 9.9 (d, ^0.4 Hz, 1 H) 12,6 (s, 1 H). 

Example IS 

4~(4-HydroiQr-piperidm-l-yl)beiizoic add eUiyl ester 

A mixture of 4-fluoro-benzoic acid ethyl ester (1.68 g, 10 mmoles), piperidin-4-ol (1.12 g, 
15 11 mmoles) and anhydrous potassium carbonate (1.38 g, 10 mmoles) in DMSO (10 ml) 
was heated at 120^C for 6 hours. After cooling, the mixture was poured into water and ice 
(500 ml) and extracted with etbyl acetate. The organic layer was washed with water and 
brine, dried and evaporated. The residue was purified by flash chromatogr^hy on silica 
gel using hexane/EtOAc (10/30) as eluent to give the title compound as a white solid (1.6 
20 g, 64%). 

ESI MS: m/z 250 (MH+); 

IH NMR (400 MHz, DMSO-D6) 5 ppm 1.3 (t, 7=7.1 Hz, 3 H) 1.4 (m, 2 H) 1.8 (m, 2 H) 

3.0 (m, 2 H) 3.7 (m, 2 H) 4.2 (q, J^7. 1 Hz, 2 H) 4.7 (d, J^.3 Hz, 1 H) 6.9 (m, 2 H) 7.^ 
2H). 

25 Example 16 

4-(4-Flaoro-piperidln-l-yI)benzoic acid ethyl ester 

To a solution of 4-(4-hydroxy-piperidin-l-yl)benzoic acid ethyl ester (1.25 g. 5 mmoles) in 
dry dichloromethane (30 ml) at room temperature imder an inert atmosphere, it was slowly 
added DAST (0.97 g, 6 mmoles) in dichloromethane (5 ml). The reaction mixture was 
30 stirred at room temperature for 1 hour and then quenched with aqueous NaHCOs. The 
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organic layer was washed with brine, dried and evaporated The residue was purified by 
flash chromatography on silica gel using hexane/EtOAc (70/30) as eluent to give the title 
conqwund as a white solid (0.7 g, 56%). 
ESI MS: m/z 252 (MH+); 
5 IH NMR (400 MHz, DMSO-D6) 5 ppm 1.3 (t, ^7.1 Hz, 3 H) 1.8 (m, 2 H) 2.0 (m, 2 H) 
3.3 (m, 2 H) 3.6 (m, 2 H) 4.2 (s, 2 H) 4.8 (s, 1 H) 7.0 (s, 2 H) 7.8 (s, 2 H), 

Example 17 
4-(4-Flaoro-piperidui-l-yl)benzoic add 

A mbcture of 4-(4-fluoro-piperidin-l-yl)benzoic add ethyl ester (0.7 g, 2.7 mmoles) in 
10 ethanol (50 ml) and a solution of 2N sodium hydroxide (20 ml) was stirred at room 

temperature for 24 hours. The ethanol was then evaporated, the solution diluted with water 

(20 ml) and neutralized wilh 2N HCL The acid separated as a white solid whidi was 

washed with water and dried under vacuum (0.52 g, 82%). 

ESI MS: m/z 224 (MH+); 
15 IH NMR (400 MHz, DMSO-D6) 5 ppm 1.8 (m, 2 H) 2.0 (m, 2 H) 3.3 (m, 2 H) 3.5 (m, 2 

H) 5.0 (s, 1 H) 7.0 (s, 2 H) 7.8 (s, 2 H) 12.2 (s, 1 H). 

By wodcing as described in any previous example, that is by using any proper startmg 
material and aay suitable reactant according to the process previously disclosed, additional 
confounds of formula (la) and (lb) were also prepared, as reported in the following table 
20 m. For e3q>lanatory notes concerning the coding system identifying each specific 
compound of formula (la) and (lb) see the "general method" at tiie begfaming of the 
experimental section. 



Table m 



A02M1B01 


*H NMR (400 MHz, DMSO-dc): 5 12.45 (bs, IH), 10.99 (s, IH), 
7.84 (m, 2H), 7.52 (m, IH), 7.40 (m, IH), 4.86 (s, 2H), 1.65 (s, 6H), 
1.21 (s, 9H). 


A03M1B01 


'HNMR(400MHz,DMSO-d<i): 5 12.46 (bs, IK), 11.01 (s, IH), 
8.05 (m, IH), 7.88 (m, IH), 7.54 (m, IH), 4.86 (s, 2H), 1.65 (s, 6H), 
1.21 (s, 9H). 
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A04M1B01 


^HNMR (400 MHz, DMSO-d*): 6 12.45 (bs. IH), 10.89 (s, IH), 7.7 
(m, IH), 7.38 (m, IH), 7.20 (s, IH), 4.89 (s, 2H), 1.68 (s, 6H), 1.24 
(s. 9H). 


AOSMlBOl 


^HNMR(400MHz:,DMSO-d6): 6 12.54 (bs, IH), 11.07 (s, IH), 
7.76 (s, 2H), 7.51 (s, IH), 4.89 (s, 2H), 1.68 (s, 6H), 1.25 (s, 9H). 


A06M1B01 


^H NMR (400 MHz, DMSO-de): 5 12.43 (bs, IH), 10.98 (s, IH), 
7.98 (d, 2H, J = 8.0 Hz), 7.54 (d, 2H, J = 8.0 Hz), 4.86 (s, 2H), 1 .65 
(s, 6H), 1.21 (s, 9H). 


A07M1B01 


^H NMR (400 MHz, DMSO-de): 5 12.47 (bs, IH), 11.16 (s, IH), 
8.16 (d, 2H, J = 7.9 Hz), 7.85 (d, 2H, J = 7.9 Hz), 4.88 (s, 2H), 1.65 
(s, 6H), 1.21 (s, 9H). 


AOSMlBOl 


MMR (400 MHz, DMSO-d<i): 6 12.50 (bs, IH), 1 1.17 (s, IH), 
9.13 (s, IH,), 8.76 (m, IH), 8.33 (m, IH) 7.51 (m, IH), 4.91 (s, 2H), 
1.69 (s,6H), 1.25 (s,9H). 


A09M1B01 


*H NMR (400 MHz, DMSO-ds): 5 12.54 (bs, IH), 1 1 .25 (s, IH), 
8.75 (d, 2H), 7.91 (d, 2H), 4.92 (s, 2H), 1.69 (s, 6H), 1J25 (s, 9H). 


AlOMlBOl 


NMR (400 MHz, DMSO-d^): 6 12.47 (bs, IH), 1 1 .00 (s, IH), 
8.12 (m, IH), 7.86 (m, IH), 7.12 (m, iJn), 4.86 (s, 2H), 1.68 (s, 6H), 
1.25 (s,9H). 


AllMlBOl 


^H NMR (400 MHz, DMSO-d^): 5 12.11 (bs, IH), 10.77 (s, IH), 
8.45 (s, IH), 7.69 (m, 2H), 4.89 (s, 2H), 1.68 (s, 6H), 1.25 (s, 9H). 


A12M1B01 


*H NMR (400 MHz, DMSO-d«): 5 12.22 (bs, IH), 10.31 (s, IH), 
4.76 (s, 2H), 2.12 (m, 3H), 1.61 (s, 6H), 1.19 (s, 9H), 0.87 (d, 6H, J 
-6.5 Hz). 


AI3M1B0I 


NMR (400 MHz, DMSO-d«): 5 12J21 (bs, IH), 10.19 (bs, IH). 
4.80 (s, 2H), 3.28 (m, IH), 2.25-1.70 (m, 6H), 1.60 (s, 6H), 1.20 (s, 
9H). 


A14M1B01 


*HNMR(400MH2,DMSO-d«): 6 12.35 (bs, IH), 1038 (bs, IH), 
4.75 (s, 2H), 1.82 (m. IR), 1,60 (s, 6H), 1.20 (s, 9H), 0.78 (m, 4H). 
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AlSMlBOl 


^HNMR (400 MHz, DMSO-de): 6 12.3 (bs, 11^, 9.89 (s, IH), 4.80 
(s, 2H), 1.64 (s, 6H), 1.23 (s, 9H), 1.21 (s, 9H). 


A16M1B01 


^HNMR (400 MHz, DMSO-dfi): 5 12.35 (bs, IH), 1 1.02 (s, IH), 
8.09 (d, 2H, J = 8.2 Hz), 7.47 (d, 2H, J = 8.2 Hz), 4.85 (s, 2H), 1.64 
(s, 6H), 1.21 (s, 9H). 


A19M1B01 


'H miR (400 MHz, DMSO-de): 5 12.48 (bs, IH), 10.82 (s, IH), 
8.43 (m, IH), 7.45 (m, IH), 6.70 (m, IH), 4.85 (s, 2H), 1.67 (s, 
6H), 1.25(s,9K0. 


A20M1B01 


^H NMR (400 MHz, DMSO-de): 5 12.26 (bs, IH), 10.38 (s, IH), 
4.80 (s, 2H), 3.04 (m, 2H), 2.52 (m, 3H), 1.64 (m, lOH), 1.23 (s, 
9H). 


A22M1B01 


^HNMR(400 MHz, DMSO-de): 5 12.43 (bs, IH), 11.06 (s, IH), 
8.3-7.6 (m, 7H), 4.99 (s, 2H), 1.71 (m, 6H), 126 (s, 9ir). 


A23M1B01 


*HNMR (400 MHz, DMSO-dc): 5 12.48 (bs, IH), 11.07 (s, IH), 
8.68 (s, IH), 8.08 (m, 4H), 7.66 (m, 2H), 4.95 (s, 2H), 1.70 (m, 6H), 
1.27 (s,9H). 


A24M1B01 


^H NMR (400 MHz, DMSO-de): 5 12.05 (bs, IH), 8.87 (s, HQ, 7.19 
(m, 4H), 6.91(bs, IH), 4.73 (s, 2BL), 4.32 (d, 2H, J = 5.85 Hiz), 2.30 
(s, 3H), 1.63 (s, 6H), 1.22 (s, 9H). 


A25M1B01 


'H NMR (400 MHz, DMSO-d^): 6 12.31-12.05 (2bs, IH), 8.48 (s, 
IH), 7.30 (m, 5H), 7.00 (bs, IH), 4.73 (s, 2H), 4.33 (d, 2H, J = 5.85 
Hz), 1.63 (s, 6H), 1 .22 (s, 9H). 


A28M1B01 


'H NMR (400 MHz, DMSO-de): 6 12.07 (bs, IH), 8.99 (s, IH), 4.72 
(s, 2H), 3.40 (m, 4H), 1.63 (s, 6H), 1.5 (m, 6H), 1.22 (s, 9H). 


A29M1B01 


'H NMR (400 MHz, DMSO-de): 5 12.36 (bs, IH), 10.08 (s, IH), 
4.82 (s, 2H), 3.15 (bs, 2H), 2.32 (s, 6H), 1.65 (s, 6H), 1.23 (s, 9H). 


AQ2M2B01 


•H NMR (400 MHz, DMSO-d«): 5 12.29 (bs, IH), 1 1 .05 (s, 1 H), 
7.9-7.35 (m, 3H), 5.03 (s, 2H), 2.29 (m, 2H), 1.24 (s, 9H), 0.84 (m, 
2H). 



wo 2004/056827 



PCT/EP2003/050942 



61 



A04M2B01 


^HNMR (400 MHz, DMSO-de): 5 12.21 (bs, IH), 10.90 (s, IH), 
7.79 (m. IH), 7.40 (m, IH), 7.21 (m, IH), 5.03 (s, 2H), 2.29 (m, 
2H), 1.24 (s, 9H), 0.83 (m, 2H). 


A05M2B01 


*HNMR(400 MHz, DMSO-ds): 5 12.30 (bs, IH), 11.17 (s, IH), 
7.77 (s, 2H), 7.51 (s, IH), 5.04 (s, 2H), 2.29 (m, 2H), 1.24 (s, 9H), 
0.84 (m, 2H). 


A06M2B01 


*HNMR (400 MHz, DMSO-dg): 5 12.28 (bs, IH), 1 1.04 (s, IH), 
8.03 (d, 2H, J = 8.0 Hz), 7.61 (d, 2H, J = 8.0 Hz), 5.03 (s, 2H), 2.29 
(m, 2E0, 1.24 (s, 9H), 0.83 (m, 2H). 


A07M2B01 


*H NMR (400 MHz, DMSO-de): 5 12.32 (bs, IH), 1 1 .22 (s, IH), 
8.21 (d, 2H, J = 7.9 Hz), 7.91 (d, 2H J = 7.9 Hz), 5.05 (s, 2H), 2.29 
(m, 2H), 1.24 (s, 911), 0.84 (m, 2H). 


A10M2B0I 


NMR (400 MHz, DMSO-d6): 5 12.23 (bs, IH), 11. 02 (s, IB), 
8.10 (m, IH), 7.87 (m, IH), 7.22 (m, IH), 5,01 (s, 2H), 2.29 (m, 
2H), 1.24 (s, 9H), 0.84 (m, 2H). 


A12M2B01 


^HNMR (400 MHz, DMSO-d^): 5 12.03 (bs, IH), 10.36 (bs, lET), 
4.95 (s, 2H), 2.26 (m, 2H), 2.17 (m, 2H), 2.09 (m, IH), 1.22 (s, 9H), 


A13M2B01 


NMR (400 MHz, DMSO-de): 5 12.05 (bs, IH), 10.28 (bs, IH), 
4.96 (s, 2H), 3.32 (m, IH), 2.25 (m, 8H), 1.23 (s, 9H), 0.78 (m, 2H). 


AI4M2B01 


^HNMR (400 MHz, DMSO-de): 5 12.03 (bs, IH), 10.72 (bs, IH), 
4.91 (s, 2H), 2.25 (m, 2H), 1.82 (m, IH), 1.20 (s, 9H), 0.80 (m, 6H). 


A15M2B01 


'HNMR (400 MHz, DMSO-d«): 5 12.01 (bs, IH), 9.92 (s, IH), 4.94 
(s, 2H), 2.25 (m, 2H), 1.22 (s, 18H), 0.78 (m, 2H). 


A19M2B01 


'HNMR (400 MHz, DMSO-de): 5 12.21 (bs, IH), 10.82 (s, IH), 
7.92 (m, IH), 7.49(m, IH ), 6.69 (m, IH), 5.01 (s, 2H), 2 ^"9 (m, 
2H), 1.24 (s, 9H), 0.83 (m, 2H). 


A27M2B01 


^HNMR (400 MHz, DMSCMW): 5 11.98 (bs, IH), 9.02 (s, 2H), 7.45 
(m, IH), 7.33 (m. IH), 7.13 (m, IH), 6.81 (m, IH), 4.96 (s, 2H), 
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2.27 (m, 2H), 1.23 (s, 9H), 0.81 (m, 2H). 


A28M2B01 


NMR (400 MHz, DMSO-de): 5 1 1 .83 (bs, IH), 9.03 (s, IH), 4.87 
(s, 2H), 3.41 (m, 4H), 2.23 (m, 2H), 1.58 (m, 2H), 1.49 (m, 4H), 
1.22 (s,9H), 0.76 (m,2H). 


A30M1B01 


NMR (400 MHz, DMSO-de): 5 ppm 1 .2 (s, 9 H) 1 .7 (s, 6 H) 4.9 
(s, 2 H) 7.4-8.1 (m, 5 H) 1 1.2 (s, 1 H) 12.5 (s, 1 H) 


A31M1B01 


NMR (400 MHz, DMSO-da): 5 ppm 1 .2 (s, 9 H) 1 .7 (s, 6 H) 1 .7 
(m, 2 H) 2.0 (m. 2 H) 2.2 (s, 3 H) 2.3 (m, 2 H) 2.7 (m, 2 H) 4.5 (m, 
1 H) 4.9 (s, 2 H) 7.0 (d, ^7.9 Hz, 2 H) 8.0 (d, JE=7.9 Hz, 2 H) 10.7 
(s, 1 H) 12.4 (s, 1 H) 


A32MlB01£a 


NMR (400 MHz, DMSO-d«): (mixture of two confonners) 5 
ppm 1.25 (s, 18 H) 1.68 (s, 12 H) 1.84 (m, 2 H) 2.07 (m, 4 H) 
2.29 (d, J5=14.0 Hz, 2 H) 2.80 (d, J^.O Hz, 3 H) 2.82 (d, JN5.0 Hz, 
3H)3.11(m,2H) 3.20 (m, 2 H) 3.40 (m, 2 H) 3.52 (d, J5=14.0 
Hz, 2 H) 4.67 (m, 1 H) 4.87 (m, 1 H) 4.89 (s, 4 B) 7.21 (dd, 
J5=8.8, 2.3 Hz, IH) 7.25 (dd, ^.8, 2.3 Hz, IH) 7.45 (m, 2 H) 
7.5-7.7(111, 4 H) 9.90 (bs, IB) 9.97(bs,lH) 10.93 (s, 2 H) 12-13 

/Tie 9 m 


A33M1B01^C1 


*HNMR(400MHz,DMSO-d6): 8ppm 1.3 (s, 9H) 1.7 (s, 6H)2.8 
(s, 3 H) 3.4 (m, 10 H) 4.9 (s, 2 H) 7.6 (s, 2 H) 8.1 (d, J5^.9 Hz, 2 H) 
10.4 (S.1H) 11.0 (s, IB) 


A34M1B01JIC1 


'HNMR (400 MHz, DMSO-de): 8 ppm 1.3 (s, 9 H) 1.7 (s, 6 H) 1.9 
(m, 4 H) 3.4 (m, 4 H) 4.9 (m, 1 H) 4.9 (s, 2 H) 7.0 (d, J^.l Hz, 2 

H) 7.9 (d, .^.0 Hz, 2 H) 10.6 (s, 1 H) 


A3SM1B01 


'H NMR (400 MHz, DMSOde): 6 ppm 1 J2 (s. 9 H) 1 .6 (s, 6 H) 23 
(s, 3 H) 2.5 (m, 4 H) 3.1 (m, 2 H) 3.3 (m, 2 H) 4.8 (s, 2 H) 6.9 (d, 
>»8.2 H2^, 2 H) 7.9 (d, Je=8.4 Hz, 2 H) 10.5 (s, 1 H) 12.3 (s, 1 H) 


A36M1B01 


'H NMR (400 MHz, DMSO-d«): 5 ppm 1 .2 (s, 9 H) 1 .6 (s, 6 H) 2. 1 
(m, 2 H) 2.5 (t, JE=8.0 Hz, 2 H) 3.9 (t, fiH.O Hz, 2 H) 4.8 (s, 2 H) 7.8 
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(d, J=i.9 Hz, 2 H) 8.0 (d, J=8.8 Hz, 2 BQ 10.8 (s, 1 H) 12.4 (s, 1 H) 


A37M1B01 


i 

^H NMR (400 MHz, DMSO-d6): 8 ppm 1 .3 (s, 9 H) 1.7 (s, 6 H) 4.1 
(m, 2 H) 4.5 (m, 2 H) 4.9 (s, 2 H) 7.7 (d, ^8.2 Hz, 2 H) 8.1 (d, 
J^.S Hz, 2 H) 10.9 (s, 1 H) 12.4 (s, 1 H) 


A38M1B01 


*H NMR (400 MHz, DMSO-de): 5 ppm 1.3 (s, 9 H) 1.7 (s, 6 H) 3.8 
(s, 3 H) 3.9 (s, 3 H) 4.9 (s, 2 H) 7.1 (d, Hz, 1 H) 7.6 (d, J5=i .2 
Hz, 1 H) 7.7 (dd, ^.5, 2.0 Hz, 1 BO 10.8 (s, 1 H) 12.4 (s, 1 H) 


A38M2B01 


*H NMR (400 MHz, DMSO-ds): 5 ppm 0.8 (m, 2 H) 1 .2 (s, 9 H) 2.3 
(m, 2 H) 3.8 (s, 3 H) 3.9 (s, 3 H) 5.0 (s. 2 H) 7.1 (m, 1 H) 7.6 (m, 1 
H) 7.7 (m, 1 H) 10.8 (s, 1 H) 12.2 (s, 1 H) 


A39M1B01 


*H NMR (400 MHz, DMSO-de): 5 ppm 1.3 (s, 9 H) 1.7 (s, 6 H) 4.9 
(s, 2 H) 7.5 (s, 1 H) 8.0 (d, ^7.3 Hz, 2 H) 8.05 (d, ^7.3 Hz, 2 H) 
8.11 (s, 1 H) 11.0 (s, 1 H) 12.5 (s, 1 H) 


A40M1B01 


^H NMR (400 MHz, DMSO-dg): 5 ppm 1 .2 (s, 9 H) 1.6 (s, 3 H) 4.9 
(s, 2H) 8.0 (d, J5=8.4Hz, 2 H) 8.1 (d,^.5 Hz, 2 H) 11.2 (s, 1 H) 
12.5 (s, 1 H) 


A41M1B01 


*H NMR (400 MHz, DMSO-de): 5 ppm 1 .2 (s, 9 H) 1 .7 (s, 6 H) 4.9 
(s, 2 H) 7.7 (t, ,^.6 Hz, 1 H) 8.1 (d, .^7.6 Hz, 1 H) 8.3 (d, 
Hz, I H) 8.4(s. 1 IQ 11.2 (s, 1 H) 12.5 (s, 1 H) 


A43MIB01 


'HNMR (400 MHz, DMSO-de): S ppm 1.2 (s, 9 H) 1.7 (s, 6 H) 4.9 
(s, 2 H) 7.3 (m, 2 H) 7.6 (m, 1 H) 7.7 (m, 1 H) 10.9 (s, 1 H) 12.4 (s, 
IH) 


A44M1B01 


'HNMR(400MHz, DMSOde): 5ppm 1.25 (s. 9H) 1.68 (s» 6H) 
3.85 (s, 3 H) 4.88 (s, 2 H) 7.03 (m, 2 H) 8.01 (d, J^.29 Hz, 2 H) 
10.74 (s,lH) 12.40 (s,lH) 


A4SM1B0I 


'H NMR (400 MHz, DMSO-d«): 5 ppm 1 .3 (s, 9 H) 1 .7 (s, 6 H) 3.8 
(s, 3 H) 4.9 (s, 2 H) 7.2 (m, 1 H) 7.4 (m, 1 H) 7.6 (m, 2 H) 10.9 (s, 1 
H)12.5(s, IH) 


A46M1B01 


'H NMR (400 MHz, DMSO-de): 8 ppm 13 (s, 9 H) 1.7 (s, 6 H) 4.0 
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(s, 3 H) 4.9 (s, 2 H) 7.1 (t, J=nA Hz, 1 H) 7^ (d, J5=8.3 Hz, 1 H) 7.6 
(t, >=7.8 Hz, 1 H) 7.8 (dd, J^l.l, 1.7 Hz, 1 H) 10.3 (s, 1 H) 12.4 (s, 
IH) 


A47M1B01 


^H mm. (400 MHz, DMSO-dfi): 5 ppm 1 .2 (s, 9 H) 1 .6 (s, 6 H) 3.6 
(s, 2 H) 4.8 (s, 2 H) 7J25 (m, 1 H) 7.32 (m, 4 H) 10.7 (s, 1 H) 12.3 
(s,lH) 


A48M1B01 


^H NMR (400 MHz, DMSO-dg): 5 ppm 1 .16 (s, 9 H) 1.60 (s, 6 H) 
3.78 (s, 2 BO 4.75 (s, 2 H) 7.47 (m, 3 H) 7.80 (s, 1 H) 7.86 (to, 3 H) 
10.74 (s, 1 H) 12.30 (s, 1 H) 


A49M1B01 


^H NMR (400 MHz, DMSO-dc): 5 ppm 1 .23 (s, 9 H) 1.67 (m, 14 H) 
2.79 (m, 1 H) 4.80 (s, 2 H) 10.37 (s, 1 H) 12.23 (s, 1 H) 


A50M1B01 


*H NMR (400 MHz, DMSO-de): 5 ppm 1 .32 (m, 6 H) 1 .23 (s, 9 IQ 
1.74 (m, 4 H) 1.64 (s, 6 H) 2.36 (m, 1 H) 4.79 (s, 2 H) 10.30 (s, 1 H) 
12.21 (s, 1 H) 


A51M1B01 


miR (400 MHz, DMSO-d«): 5 ppm 1 .2 (s, 9 H) 1 .6 (s, 6 H) 2.0 
(m, 4 H) 3.9 (m, 2 II) 4.4 (dd, Je=8.2, 5.6 Hz, 1 H) 4.8 (s, 2 H) 10.1 
(s, 1 1^ 12.3 (s, 1 H) 


AS2MIB01.HC1 


^HNMR (400 MHz, DMSO-d6): 5ppm 1.2 (s, 9 H) 1.6 (s, 6 H) 1.9 
(m, 4 H) 2.6 (m, 1 H) 2.8 (m, 3 H) 3.0 (m, 2 H) 3.4 (m, 2 H) 4.8 (s, 
2 H) 9.6 (s, 1 H) 10.6 (s, 1 H) 12.4 (s, 1 H) 


A53M1B01 


^HmiR(400MHz,DMSO-d«):5ppm lJ2(s, 9H) 1.4 (m, 1 H) 1.5 
(m. 1 H) 1.6 (s, 6 H) 1.7 (m. 2 H) 2.0 (s, 3 H) 2.6 (m, 2 H) 3.0 (t, 
.A=13.0 Hz, 1 SO 3.8 (d, ^13.7 Hz, 1 H) 4.4 (d, J£=12.9 Hz, 1 H) 4.8 
(s, 2 H) 10.4 (s, 1 H) 12.3 (s, 1 TS) 


A54M1B01 


^HNMR (400 MHz, DMSOde): 5 12.52 (bs, IH), 11.23 (s, IH), 
8.30 (m, 2H), 7.96 (m, IH), 7.76 (m, IH), 4.91 (bs, 2H), 1.69 (s, 
6H), 1.25(s,9H). 


A01M1BQ2 


'HKMR (400 MHz, DMSO-d«): 5 ppm 1.65 (s, 6 H), 2.0 (m, 4 H) 
3.79 (m, 2 H), 4.53 (t, 1 H), 4.83 (m, 2 H), 73 (m, 2 H), 8.05 (m. 2 
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H), 10.92 (s, 1 H), 12.45 (s, 1 H). 


A48M1B02 


NMR (400 MHz^ DMSO-de): 5 ppm 1.59 (s, 3 H) 1 .60 (s, 3 H) 
1.86 (m, 4 H) 3.70 (m, 2 H) 3.76 (s, 2 H) 4.44 (t, ^.52 Hz, 1 EQ 
4.55 (d, ^12.44 Hz, 1 H) 4.72 (d, J5=12.56 Hz, 1 H) 7.46 (m, 3 H) 
7.78 (s, 1 H) 7.86 (m, 3 H) 10.74 (s, 1 H) 12.32 (s, 1 H) 


A03M1B14 


^HNMR (400 MHz, DMSO-d^): 5 ppm 1.7 (s, 6 K) 2.0 (m, 4 3.8 
(m, 2 H) 4.6 (t, ^.6 Hz, 1 H) 4.7 (d, ^12.4 Hz, 1 H) 4.9 (d, 
J^12.4 Hz, 1 H) 7.6 (ddd, .^10.5, 8.5, 8.4 Hz, 1 H) 7,9 (m, 1 H) 8.1 
(m, 1 H) 11.1 (s, 1 H) 12.5 (s, 1 H) 
ttD +24.5 (c=1.08, MeOH) 


A12M1B14 


^H miR (400 MHz, DMSO-de): 5 ppm 0.92 (d, J=6.5S Hz, 6 H) 
1.65 (d, ^2.44 Hz, 6 H) 1.96 (m, 5 H) 2.16 (d, >€.95 Hz, 2 H) 
3.80 (m, 2 H) 4.53 (dd, ^.95, 6.10 Hz, 1 H) 4.68 (m, 2 H) 10.37 
(s, 1 H) 12.30 (s, 1 H) 
ao +24.0 (c=l .00, MeOH) 


A13M1B14 


'H TSDMR (400 MHz, DMSO-d«): S ppm 1 .64 (s, 6 H) 1 .97 (m, 10 H) 
3.25 (m, 1 H) 3.80 (m, 2 H) 4.55 (t, ^.58 Hz, 1 H) 4.70 (m, 2 H) 
10.26 (s, 1 H) 12.28 (s, 1 H) 
an +24.7 (c=l .09, MeOH) 


A32M1B14.HC1 


^H NMR (400 MHz, DMSO-d*): (mixture of two confonners) 5 
ppm 1.68 (s, 12 H) 1.8-2.1 (m, 10 H) 2.30 (d, ^14.0 Hz, 2 H) 
2.80 (d, ^5.0 Hz, 3 H) 2.83 (d, ^.0 Hz, 3 H) 3.1-3.3 (m, 4H) 
3.45 (mi, 2 H) 3.52 (d, ^14.0 Hz, 2 H) 3.7-3.8 (m, 4 H) 4.56 (dd, 
J^.0, 6.0 Hiz, 2 H) 4.66 (m, 1 H) 4.71, 4.88 (2 d, J=13 Hz, 4 H) 
4.87 (m, IH) 7.21 (dd, ^.0, 23 Hz, IH) 7.26 (dd, 23 Hz, 
IH) 7.46 (m, 2 H) 7.5-7.7 (m, 4 H) 9.89 (bs, 2 H) 10.94 (s, 2 H) 
12-13 (bs, 2 H). 
OD +17.4 (c^l.02, MeOH) 


A33M1B14.2HC1 


'H NMR (400 MHz, DMSO^): 6 ppm 1 .7 (s, 3 H) 1 .7 (s, 3 H) 2.0 
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(m, 4 H) 2.8 (s, 3 H) 3.7 (m, 10 H) 3.8 (m, 2 H) 4.6 (dd, J^7.3, 5.9 
Hz, 1 IQ 4.7 (d, >=1 2.4 Hz, 1 H) 4.9 (d, J^12.4 Hz, 1 H) 7.6 (d, 
J=7.3 Hz, 2 H) 8.0 (d, Hz, 2 H) 10.3 (s, 1 H) 11.0 (s, 1 H) 
an +14.7 (c=1.09, MeOH) 


A31M1B14 


^H NMR (400 MHz, DMSO-dfi): 5 ppm 1.7 (s, 6 H) 2. 1 (m, 8 H) 2.8 
(m, 3 H) 3.3 (m, 4 H) 3.8 (m, 2 H) 4.6 (dd, ^7.2, 6.1 Hz, 1 H) 4.7 
(m, 1 H) 4.7 (d, /=12.6 Hz, 1 H) 4.9 (d, ^12.6 Hz, 1 H) 7.1 (m, 2 
H) 8.0 (m, 2 H) 9.9 (m, 1 H) 10.8 (s, 1 H) 12.2 (s, 1 H) 
an (as hydiocliloride salt) +17.0 (o=1.08, MeOH) 


A01M2B14 


'HNMR(400MHz, DMSO-dfi): 5 12.25 (bs, IH), 10.98 (bs, HQ, 
8.1 1 (m, 2H), 7.34 (m, 2H), 4.96 (m, 2H), 4.56 (t, IH), 3.77 (m, 2H) 
2.24 (m, 2H), 2.03 (m, 2H), 1.87 (m, 2H), 0.93 (s, 2H). 
a© +15.9 (c=1.06, MeOH) 


AI2MIB2IJICQ2H 


^H NMR (400 MHz, DMSO-de): 5 ppm 0.9 (d, >€.6 Hz, 6 H) 1 .2 
(s, 3 H) 1.5 (m, 2 H) 1.7 (s, 6 H) 2.2 (m, 12 H) 4.7 (s, 2 H) 8.2 (s, 1 
H) 10.4 (s, 1 H) 12.3 (s, 1 H) 


A01M1B21JIC1 


^H NMR (400 MHz, DMSO-de): (mixture of two confbnners) 5 
ppm 1.29 (s, 3 H) 1.38 (s, 3 H) 1.65 (m, 2 H) 1.70 (s, 3 H) 1.73 
(s,3H) 1.95(d,J5=14.0Hz,2H) 2.08 (m, 2 H) 2.46 (d, ^14.0 
Hz,2H) 2.74(d,J^.0Hz,3H) 2.79(d,>=5.0H!s,3H) 2.87 (m, 
2IQ 3.13 (m, 2 H) 3.3-3.5 (m, 4 H) 4.86 (s, 4 H) 7.35 (^ JE=8.9 
Hz,4H) 8.09(dd,J5=8.9,5.5Hz,4H) 9.5(bs,lH) 9.7(bs, IH) 
11.01 (s, 1 H) 11.03 (s, 1 H) 12-13 (bs,2H). 


A01M1B22JEIC1 


*H NMR (400 MHz; DMSO-de): 5 ppm 1 .69 (s, 6 H) 2. 1 6 (m, 6 H) 
3.32 (m, 6 4.89 (s, 2 H) 7.36 (t, J^.66 Hz, 2 H) 8.08 (dd, 
>=9.02, 5.49 Hz, 2 H) 9.58 (s, 1 H) 1 1.01 (s, 1 H) 12.55 (s, 1 H) 


A48M1B43 


'HNMR(400 MHz, DMSOwd«): 6 ppm 1.16 (t, J5=7.13 Hz, 3 H) 
1.57 (s, 6 H) 3.76 (s, 2 H) 4.00 (q, MlSfJ Hz, 2 H) 4.38 (s, 2 H) 
7.48 (m, 3 H) 7.79 (s, 1 H) 7.87 (m, 3 H) 10.73 (s,lH) 12.32 (s, IH) 
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Example 18 

N-{6,6Hlimethyl-5-[(l-methylpiperidin-4-yl)carbonyl]-2,4,5 
c]p3^azol-3-yl}-4-fluorobeiizamide 

Ethyl 3-[(4-fhiOTobenzoyl)ami&o]-6,6-dimefhyl-5,6-dihydropy^ 

carboxylate hydrochloride (0.5 g, 1.3 mmoQ, in dichloromethane (25 ml), was treated with 
N^N-diisopropylelhylanime (1.13 ml, 6.5 mmol, 5 eq) and TBTU (0.542 g, 1.69 mmol, 1.3 
eq), at room temperature for 1 hour, and then l-methyl-piperidme-4-carboxylic acid 
hydrochloride (0.29 g, 1.61 tmnol^ 1.2 eq) was added The reaction was stirred ovonight 
(TLC: CH2Cl2/MeOH 90/10). The solution was washed with saturated sodium 
hydrogencarbonate aqueous solution and brine, the raganic phase was dried over sodium 
sul&te and concentrated. The residue was dissolved in methanol (16 ml), treated with TEA 
(2 ml, 14.3 mmol, 11 eq) and stirred overnight at room tenqierature. (TLC: 
CHbClz/MeOH/NHfOH 90/10/1). After evaporation, the solid was purified by fla^ 
chromatography (eluent: OHiCla/MeOH/NHUOH 90/10/2). The solid was treated with 
diisopropylether and filtered to afford 0.36 g of the title compound in 69% yield. 
ESI MS: m/z 400 (MH+); 

NMR (400 MHz, DMSO-d^): 5 12.48 (bs, IH), 10.97 (bs, IH), 8.09 (m, 2H), 7.35 (m, 
2H), 4.75 (bs, 2H), 2.87 (m, 2H), 2.40 (m, IH), 2.24 (s, 3H), 2.05 (m, 2H), 1.67 (m, lOH). 
By working hi an analogous manner the following compound was prepared: 
N-[5-[(l-methylpiperidin-4-yl)carbonyl]-2,4,5,6-tetrahydropyrrolo[3,4H:]p]^ 
spirocyclopropan-3-yl]-4-fluorobenzamide 
ESI MS: m/z 398 (MH+); 

^H NMR (400 MHz, DMSO-d6): 5 12.20 (bs, IH), 11.00 (s, IH), 8.10 (m, 211), 7.36 (m, 
2H), 4.91 (s, 2H), 2.84 (m, 2H), 2.40 (m, IH), 2.23 (m, 5H), 2.0 (m, 2H), 1.65 (m, 4H), 
0.89 (m, 2H). 

By working in analogous manner and by using the proper starting material and any suitable 
reactant, as per the aforementioned process, additional conq)ounds of formula (la) and (lb) 
were also prepared, as reported in the following table IV 
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A01M1B03.HC1 


NMR (400 MHz, DMSO-dc): 5 1 1.02 (s, IH), 9.56 (bs, IH), 8. 1 1 
(m, 2H), 7.36 (m, 2H), 4.80 (bs, 2H), 3.43 (m, 2B), 3.07 (m, 2H) 2.75 
(d, 3H), 2.69 (m, IH), 1.94 (m, 4H), 1.67 (m, 6H). 


A02M1B03.HC1 


^H NMR (400 MHz, DMSO-d6) 5 ppm 1.68 (m, 6 H) 1.93 (m, 4 H) 
2,74 (m, 4 H) 3.07 (m, 2 H) 3.42 (m, 2 H) 4.81 (s, 2 H) 7.46 (m, 1 H) 
7.59 (td,^7.96, 5.91 Hz, 1 H) 7.82 (ddd, ^10.00, 2.32, 1.59 His, 1 
H) 7.87 (dt,>7.90, 1.11 Hz, 1 H) 9.49 (s. 1 H) 11.09 (s, 1 H) 


A03M1B03JIC1 


^HmiR (400 MHz, DMSOd6) 5 ppm 1.69 (m, 6 H) 1.93 (m, 4 H) 
2.74 (m, 4 H) 3.02 (m, 2 H) 3.34 (m, 2 H) 4.79 (s, 2 H) 7.40 (m, 1 H) 
7.53 (m, 1 H) 7.60 (m, 1 H) 9.48 (s, 1 H) 11.11 (s, 1 H) 


A04M1B03 


*HNMR (400MHz, DMSOde): 5 12.48 (bs, IH), 10.93 (s, IH), 7.75 
(m, IH), 7.40 (m, IH), 7.22 (m, IH), 4.75 (bs, 2H), 2.85 (m, 2H), 
238 (m, IH), 2.21 (bs, 3H), 2.01 (m, 2H), 1.67 (m, lOH). 


A0SM1B03.HC1 


^Hm4R (400 MHz, DMSO-d«): 8 12.6 (bs, IH), 1 1.19 (s, IH), 9.49 
(bs, IH), 7.72 (m, 2H), 7.51 (m, IH), 4.80 (bs, 2H), 3.46 (m, 2H), 
3.06 (m, 2H), 2.76 (bd, 3H), 2.71 (m, IH), 1.97 (m, 2H), 1.81 (m, 
2H),1.67(s,6H). 


A06M1B03£C1 


^H NMR (400 MHz, DMSO-de): 5 12.55 (bs, IH), 11.06 (s, IH), 9.66 
(bs, IH), 8.02 (m. 2H), 7.63 (m, 2H), 4.81 (s, 2H), 3.4 (m, 2H), 3.01 
(m, 2H), 2.75 (bs, 3H), 2.68 (m, IH), 1.95 (m, 2H), 1.84 (m, 2H), 
1.67 (s, 6H). 


A07M1B03JIC1 


^H NMR (400 MHz, DMSO-d«): S 12.60 (bs, IH), 1 1.25 (s, IH), 9.50 
(bs, IH). 8.19 (d, 2H, J = 7.9 Hz), 7.92 (d, 2H, J = 7.9 Hz), 4.83 (s, 
2H), 3.4 (m, 2H), 3.01 (m, 2H), 2.78 (bd, 3H), 2.75 (m, IH), 1.9 (m, 
2H), 1.8 (m, 2H), 1.67 (s, 6H). 


A09M1B03^HC1 


IH NMR (400 MHz, DMSO<l6) 5 ppm 1 1 .38 (s, IH), 9.68 (s, IH), 
8.83 (d. >=6J22 Hz, 2B0, 7.98 (d, ^.22 Hz, 2H), 4.82 (s, 2H), 3.4 
(m, 2H), 3.07 (m, 2H), 2.75 (bd, 3H), 2.69 (m, IH), 1.90 (m, 4H), 
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1.69 (s, 6 H) 


A10M1B03.HC1 


'H mm. (400 MHz, DMSO-dfi): 5 12.52 (bs, IH), 1 1 .07 (s, IH), 9.50 
(bs, IH), 8.12 (m, IH), 7.86 (m, IB). 7.22 (m, IH), 4.79 (bs, 2H). 
3.42 (m, 2H), 3.08 (m, 2H). 2.76 (m, 4H), 1.94 (m, 2H), 1.82 (m, 2H), 
1.67 (s, 6H). 


A11M1B03.HC1 


^HNMR (400 MHz, DMSO-d«): 5 12.41 (bs, IH), 10.83 (s, IH), 9.55 
(s, IH), 8.43 (dd,>=2.80, 1.46 Hz, IH), 7.67 (dd,^.12, 1.46 Hz, 
IH), 7.65 (dd, J^S.n, 2.80 Hz, IH), 4.79 (s, 2H), 3.47 (m, 2H), 3.06 
(m, 2H), 2.74 (m, 4H), 1.88 (m, 4H), 1.68 (s, 6H). 


A12M1B03 ■■ 


^HNMR (400 MHz, DMSO-d«): 5 12.29 (bs, IH), 10.40 (s, IH), 4.65 
(s, 2H), 2.86 (m, 2H), 2.35 (m, IH), 2.22 (bs, 3H). 2.17 (d, 2H, J = 
7.07 Hz), 2.02 (m, 3H), 1.64 (m, lOH), 0.92 (d, 6H, J = 6.6 Hz). 


A12M1B03.HC1 


^HNMR (400 MHz, DMSO-de): 6 12.29 (s, IH), 10.41 (bs, IH), 9.57 
(s, IH), 4.71 (s, 2H), 3.46 (m, 2H), 3.07 (m, 2H), 2.75 (bd, 3H), 2.69 
(m, IH), 2.17 (d, 2H, J = 6.95 Hz), 2.04 (m, IB), 1.92 (m, 4H), 1.67 
(s, 6H), 0.92 (d, 6H, J = 6.7 Hz). 


A13M1B03 


^H mSR (400 MHz, DMSO^): 5 12.29 (bs, IH), 10J27 (s, IIQ, 4.69 
(S, ^tl), (in, 1x1;, Z.0 1 (m, .ZrL;, z. Jo (m, Inj, z.Z4 (OS, 311), 2.ZU 
(m, 6H), 2.07 (m, 7S), 1.63 (m, lOH). 


A13M1B03.HC1 


*H NMR (400 MHz, DMSO-d«): 5 12.34 (bs, IH), 10.30 (s, IH), 9.48 
(bs, IH), 4.75 (s, 2H), 3.47 (m, 2H), 3.31 (m, IH), 3.09 (m, 2H), 2.75 
(bd, 3H), 2.70 (m. IH), 2.23-1.76 (m, lOH), 1.64 (s, 6H). 


A13MlB03.Cai3SO3H 


*H NMR (400 MHz, DMSO-d«): 8 12.33 (bs, IH), 10.31 (s, IH). 9J21 
(bs, 110, 4.75 (s, 2H), 3.44 (m, 2H), 3.24 (na, IH), 3.09 (m, 2H), 2.78 
(bd, 3H), 2.72 (tn, IH), 2.35 (s, 3H), 2.23-1.72 (m, lOH), 1.64 (s, 6H). 


A14M1B03 


*H NMR (400 MHz, DMSO-dtf): 5 12.30 (bs, IH), 10.72 (s, IH), 4.63 
(s, 2H), 2.86 (m, 2H), 234 (m, IH), 2.23 (bs. 3H), 2.04 (m, 2H). 1.83 
(m, IH), 1.63 (m, lOH), 0.79 (m, 4H). 


A16M1B03 


'H NMR (400 MHz, DMSO-d«): 5 12.30 (bs, IH), 1 1.10 (s, IH), 8.13 
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(d, 2H, J = 7.9 Hz), 7.51 (d, 2H, J = 7.9 Hz), 4.75 (s, 2H), 2.86 (m, 
2H), 2.39 (m, IH), 2.22 (s, 3H), 2.03 (m, 2H), 1.69 (m, lOH). 


A17M1B03 


^HNMR(400 MHz, DMSO-ds): 8 12.48 (bs, IH), 10.98 (s, IH), 7.79 
(m, IH), 7.61 (m, IH), 7.54 (m, IH), 7.45 (m, 2H), 7.25 (m, 2H), 7.10 
(m, 2H). 4.72 (s, 2H), 2.82 (m, 2H), 2.34 (m, IH), 2.19 (s, 3H), 1.96 
(m,2H), 1.66(m,10H). 


A19M1B03JHC1 


^H mSR (400 MHz, DMSO-de): 5 10.87 (s, IH), 9.55 (bs, IH), 7.93 
(dd, ^1.71, 0.85 Hz, IH), 7.44 (dd, ^3.48, 0.79 Hz, IH), 6.70 (dd, 
J^3.48, 1 .77 Hz, IH), 4.77 (bs, 2H), 3.30 (m, 2H), 3.05 (m, 2H), 2.74 
(m. 4H), 1.93 (m, 2H), 1.84 (m, 2H), 1.67 (s, 6H). 


A21M1B03 . 


^H NMR (400 MHz, DMSO-de): 5 12.40 (bs, IH), 1 1.00 (s, IH), 8.65 
(d, IH, J = 2.5 Hz), 8.16 (d, 2H, J = 8.3 Hz), 8.01 (d, 2H, J = 8.3 Hz), 
7.83 (d, IH, J = 1.6 Hz), 6.62 (dd, IH, J = 2.5 Hz), 4.47 (s, 2H), 2.86 
(m, 2H), 2.38 (m, IH), 2.22 (s, 3H), 2.03 (m, 2H), 1.69 (m, lOIT). 


A22M1B03 


^HNMR (400 MHz, DMSO-d«): 5 12.44 (bs, IH), 1 1.12 (s, IH), 8.25 
(m, IH), 8.09 (m, IH), 8.03 (m, IH), 7.75 (m, IH), 7.60 (m, 3H), 4.82 
(bs, 2H), 2.84 (m, 2H), 238 (m, IH), 2.19 (s, 3H), 1.98 (m, 2H), 1.70 
(m, lOH). 


A23M1B03 


^H MMR (400 MHz, DMSOrd<): 5 12.51 (bs, IH), 1 1.1 1 (s, IH), 8.67 
(bs, IH), 8.07 (m. 4H), 7.66 (m, 2H), 4.80 (bs, 2H), 2.86 (m. 2H), 
2.38 (m, IH), 2.22 (s, 3H), 2.02 (m, 2H), 1.69 (m, lOH). 


A24M1B03 


^H MMR (400 MHz, DMSO-de): S 12.1 1 (bs, IH), 8.82 (s, IB), 7.19 
(m, 4H), 6.81 (m, IH), 4.61 (s, 2H), 4.29 (d, 2E^ J = 5.80 Hz), 2.85 
(m, 2J3), 2.33 (m, IH), 2.30 (s, 3^, 2.21 (s, 3H), 2.03 (m, 2H), 1.63 
(m, lOH). 


A2SM1B03 


*H MMR (400 MHz, DMSC>-d«): 5 12.08 (bs, IH), 8.85 (s, IH), 7.30 
(m, 5H), 6.91 (bs. IH), 4.61 (s, 2H), 4.32 (d, 2H, J = 5.90 Hz), 2.86 
(m, 2H), 2.35 (m, IH), 2.30 (s, 3H), 2.05 (m, 2H), 1.63 (m, lOH). 


A26M1B03 


^H MMR (400 MHz, DMSCMlc): 5 12.00 (bs, IH), 8.67 (s, IH), 6.45 
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(bs, IK), 4.59 (s, 2H), 3.06 (m, 2H), 2.83 (m, 2H), 2.34 (m, IH), 2.19 
(s, 3H), 1.96 (m, 2H), 1.65 (m, AS), 1.62 (s, 6H), 1.43 (m, 2H), 0.88 
(t,3H). 


A27M1B03 


*HNMR (400 MHz, DMSO-dg): 5 12.25 (bs, IH), 9.05 (s, IH), 7.45 
(m, IH), 7.33 (m, IH), 7.13 (m, IH), 6.81 (m, IH), 4.68 (s, 2H), 2.89 
(m, 2H), 2.40 (m, IH), 2J26 (s, 3H), 2.1 (m, 2H), 1.65 (m, lOH). 


A28M1B03.HC1 


^HNMR(400 MHz, DMSO-de): 5 12.13 (bs, IH), 9.05 (bs, IH), 4.64 
(s, 2H), 3.5-3.2 (m, 8H), 2.75 (m, 4H), 1.94 (m, 2H), 1.82 (m, 2H). 
1.63 (m, 12H). 


A30M01B03 


^HNMR (400 MHz, DMSO-dc): 5 12.48 (bs, IH), 10.93 (bs, IBO, 8.0 
(m, 2H), 7.61 (m, IH), 7.51 (m, 2H), 4.76 (bs, 2H), 2.86 (m, 2H), 
2.38 (m, IH), 2.23 (bs, 3H), 2.03 (m, 2H), 1.67 (m, lOH). 


A01M1B04JIC1 


^H NMR (400 MHz, DMSOde): 5 1.24 (t, J^7.32 Hz, 3 H) 1 .69 (s, 6 
H) 1 .98 (m, 4 H) 2.78 (m, 1 H) 3.09 (dd, ^=7.32, 5.00 Hz, 4 H) 3.50 
(d, ^1 1.71 Hz, 2 H) 4.80 (s, 2 H) 7.36 (t, .^=8.78 Hz, 2 H) 8.09 (m, 2 
H) 930 (s, 1 H) 11.01 (s, 1 H) 12.56 (s, 1 H). 


A03M1B04JIC1 


^H NMR (400 MHz, DMSO-d<): 5 1.24 (t, J^32 Hz, 3 H) 1.69 (s, 6 
H) 1.91 (m, 4 H) 2.77 (m, 1 H) 3.31 (m, 6 H) 4.80 (s, 2 H) 7.61 (m, 1 
H) 7.91 (m, 1 H) 8.07 (m, 1 H) 9.24 (s, 1 H) 11.11 (s, 1 H) 12.59 (s, 1 
H). 


A12M01B04JIC1 


'HNMR(4<K)MHz,DMSO-d6):50.92(d,J^.58Hz,6H) lJ24(t, 
J^.26 Ks, 3 H) 1.65 (s, 6 H) 1.88 (m, 4 H) 2.06 (no, 1 H) 2.17 (d, 
>=7.07 Hz, 2 H) 2.70 (m, 1 H) 3.23 (m. 6 H) 4.72 (s, 2 H) 9.32 (s, 1 
H) 10.41 (s, 1 H) 1234 (s, 1 H). 


A13M01B04JEIC1 


^H NMR (400 MHz, DMSO-ds): 5 1 .25 (t, >»7.32 Hz, 3 1 .65 (s, 6 
H) 2.03 (m, 10 H) 2.77 (m, 1 H) 3.28 (m, 7 H) 4.75 (s, 2 H) 931 (s, 1 
H) 10.30 (8, 1 H) 1235 (s, 1 H). 


A27M01B041ia 


^HNMR (400 MHz, DMSO-da): 5 1.24 (t. J5=7.32 Hz, 3 H) 1.66 (s, 6 
H) 1.89 (m, 4 H) 2.75 (s, 1 H) 3.18 (m, 6 H) 4.73 (s, 2 H) 6.80 (m. 1 
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H) 7.08 (ddd, ^8.17, 1.95, 0.73 Hz, 1 H) 7.32 (td, J5=8.17, 6.95 Hz, 1 
H) 7.52 (dt, ^1 1.89, 2.35 Hz, 1 H) 9.10 (s, 1 H) 9.22 (s, 1 H) 9.27 (s, 
1 H) 12.24 (s, 1 H) 


AOIMIBOS 


*HNMR (400 MHz, DMSO-dc): 5 12.48 (bs, IH), 10.97 (s, IH), 8.09 
(m, 2H5, 7.35 (m, 2H), 4.75 (s, 2H), 3.00 (m, 2H), 2.44 (m, IH), 2.24 
(m, 2H), 1.8-1.5 (m, 5H), 1.67 (s, 6H), 0.38 (m, 4ir). 


AO3MIB05.HC1 


*H NMR (400 MHz, DMSO-d«): 5 0.82 (m, 2 H) 0.99 (s, 2 H) 1 .68 (s, 
6 H) 1.91 (m, 4 H) 2.79 (m, 1 H) 3.38 (m, 5 H) 4.81 (s, 2 H) 7.62 (m, 
1 H) 7.92 (ddd, ^.72, 4.27, 1.40 Hz, 1 H) 8.08 (ddd, .^1 1.52, 7.80, 
2.13 Hz, 1 H) 9.14 (s, 1 H) 11.12 (s, 1 H) 12.57 (s, 1 H) 


A12M1B0SJIC1 


'H NMR (400 MHz, DMSO-dc): 8 0.82 (m, 2 H) 0.93 (d, J5=6.58 Hz, 
6 H) 1.00 (s, 2 H) 1.65 (s, 6 H) 1.90 (m, 4 H) 2.06 (m, 1 H) 2.17 (d, 
>^.07 Hz, 2 H) 2.76 (m, 1 H) 3.36 (m, 5 H) 4.73 (s, 2 H) 9.20 (s, 1 
H) 10.41 (s. 1 H) 12.35 (s, 1 H) 


A13MIB0S.HC1 


'H :NMR (400 MHz, DMSO-d6): 5 0.82 (m, 2 H) 1 .01 (s, 2 H) 1 .65 (s, 
6 H) 2.01 (m, 10 H) 2.78 (m, 1 3.33 (m, 6 H) 4.77 (s. 2 H) 9.23 (s, 
1 H) 10.30 (s, 1 B) 12.25 (s, 1 H) 


A27M1B0S.HC1 


NMR (400 MEb, DMSO-de): S 0.82 (q, J^.87 Hz, 2 H) 1 .00 (m, 
2 H) 1.66 (s, 6 H) 1.88 (m, 4H) 2.77 (m, 1 H) 3.40 (m, 5 H) 4.75 (s, 2 
H)6.81 (m, 1 H)7.09(ddd,>=8.11, 1.95, 0.79 Hz, 1 H) 7.32 (Id, 
^8.20, 7.01 Hz, 1 H) 7.52 (dt, ^1 1 .77, 2.23 Kz, 1 H) 9.10 (s, 1 H) 
9.17 (m, 1 H) 9.21 (s, 1 H) 12.99 (s, 1 H) 


A01MlB06iICl 


^HNMR (400 MHz, DMSO-d«): 5 1.68 (s, 6 H) 1.80 (m, 4 H) 2.81 
(m, 1 H) 3.01 (m, 2 H) 338 (m, 2 H) 4.78 (s, 2 H) 7.36 (1, ^.84 Hz. 
2 H) 8.09 (dd, J^.96, 5.43 Hz; 2 H) 8.35 (m, 1 H) 8.62 (d, ^.88 

Hz, 1 H) 1 1.00 (s, 1 H) 12.52 (s, 1 H) 


A03MlB06iICl 


^H NMR (400 MHz, DMSO-d«): 5 1 .68 (s, 6 H) 1.83 (m, 4 H) 2.80 
(m, 1 H) 3.00 (m, 2 £0 3.37 (m, 2 H) 4.78 (s, 2 H) 7.61 (m. 1 H) 7.92 
(m. 1 H) 8.07 (ddd, ^1 1.49, 7.83, 2.13 Hz, 1 H) 8.45 (m, 2 H) 1 1 .1 1 
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(s, 1 H) 12.57 (s, 1 H) 


A04M1B07 


MVDR. (400 MHz, Dlk^O-de): 5 ppm 1 .81 (s, 6 H) 2.21 (s, 3 H) 
4.51 (s, 2 H) 6.96 (d, ^.88 Hz, 1 H) 7.16 (t, J=1.68 Hz, 1 H) 7.35 (t, 
^10.97 Hz, 1 H) 7.54 (d, js=5.00 Hz, 1 H) 7.69 (m, 1 H) 10,88 (s, 1 
H) 12,56 (s, 1 H) 


A12M1B07 


^HNMR (400 MHz. DMSO-d«): 5 12.37 (bs, IH), 10.35 (s, IH), 7.54 
(d, IH, J = 5.0 Hz), 6.96 (d, IH, J = 5.0 Hz), 4.42 (s, 2H), 2.20 (s, 
3H), 2.10 (d, 2H, J = 7.19 Hz), 1.98 (m, IH), 1.77 (s, 3H), 0.87 (d, 
6H, J = 6.47 Hz). 


A13M1B07 


*H NMR (400 MHz, DMSO-de): 6 ppm 1 .74 (m, 1 H) 1 .77 (s, 6 BT) 
1,88 (m, 1 H) 2.02 (m, 2 H) 2.14 (m, 2 H) 2.20 (s, 3 H) 3.18 (m, 1 H) 
4.44 (s, 2 H) 6,97 (d, ^.00 Hz, 1 H) 7.55 (d, .^.88 Hz, 1 H) 10.25 
(s, 1 H) 12.36 (s, 1 H) 


A14M1B07 


^nmiR (400 MHz, DMSO-de): 5 ppm 0.72 (m, 4 H) 1 .77 (s, 7 H) 
2.18 (s, 3 H) 4.39 (s, 2 H) 6.95 (d, J5-5.00 Hz, 1 H) 7.54 (d, J5=5.00 
Hz, I H) 10.69 (s, 1 H) 1237 (s, 1 H) 


A21M1B07 


^H mdR (400 MHz, DMSO-d6): S ppm 1 .82 (s, 6 H) 2.23 (s, 3 H) 
4.53 (s, 2 H) 6.61 (s, 1 H) 6.98 (d, .^.00 Hz, 1 7.56 (d, .^=4.88 
Hz, 1 H) 7.82 (s, 1 H) 7.96 (m, 2 H) 8.10 (d, ^.44 Hz, 2 H) 8.64 (d, 
J^2.44 Hz, 1 H) 10.98 (s, 1 H) 12.57 (s, 1 H) 


A23M1B07 


^H I'lMR (400 MHz, DNfiSO-de): 5 ppm 1 .83 (s, 6 H) 2.23 (s, 3 H) 
4.57 (s, 2 H) 6.98 (d, JN5.00 Hz, 1 H) 7.56 (d, >4.88 Hz, 1 H) 7.63 
(m, 2 H) 8.01 (m, 4 H) 8.63 (m, 1 H) 11.07 (s, 1 H) 12.58 (s, 1 H) 


A25M1B07 


^H NMR (400 MHz, DMSO-dc): 5 ppm 1.76 (s, 6 H) 2.19 (s, 3 H) 
4.26 (d, ^.85 Hz, 2 H) 4.36 (s, 2 H) 6.86 (s, 1 H) 6.95 (d, >4.88 
Hz, 1 H) 7.22 (s, 3 H) 732 (m. 2 H) 7.53 (d, ^.88 Hz, 1 H) 8.82 (s, 
IH) 12.14 (s,lH) 


A27M1B07 


'H MMR (400 MHz, D\^0-d6): 5 ppm 1 .79 (s, 6 H) 2.21 (s, 3 BT) 
4.44 (s, 2 6.78 (m. 1 H) 6.97 (d, >4.88 Hz, 1 H) 7.07 (m. 1 H) 
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7.29 (tn, 1 H) 7.35 (m, 1 H) 7.55 (d, ^.00 Hz, 1 H) 9.04 (s, 1 H) 
12.32 (s, 1 H) 


A30M1B07 


NMR (400 MHz, DMSO-d6): 5 ppm 1 .81 (s, 6 H) 2.22 (s, 3 H) 
4.52 (s, 2 H) 6.97 (d, J^.OO Hz, 1 H) 7.48 (m, 2 H) 7.56 (m, 1 H) 
7.56 (d, ^.00 Hz. 1 H) 7.95 (d, ^7.32 Hz, 2 H) 10.92 (s, 1 12.55 
(s,lH) 


A48M1B07 


^HNMR (400 MHz, DMSO-d«): 5 ppm 1.73 (s, 6 H) 2.13 (s, 3 H) 
3.71 (s, 2 H) 4.35 (s, 2 H) 6.89 (d, J=4.SS Hz, 1 H) 7.40 (dd, J5=8.47, 
1.65 Hz, 1 H) 7.47 (m, 3 H) 7.74 (s, 1 H) 7.84 (m, 3 H) 10.74 (s, 1 H) 
12.40(8, IH) 


A53M1B07 


*H NMR (400 MHz, DMSO-da): 6 ppm 1 .34 (m, 1 H) 1 .50 (m, 1 H) 
1.72 (m, 2 H) 1.77 (s, 6 H) 1.98 (s, 3 H) 2.19 (s, 3 H) 2.55 (m, 2 H) 
3.00 (m, 1 H) 3.81 (d, J=12.S6 Hz, 1 H) 4.35 (d, ^12.07 Hz, 1 H) 
4.42 (s, 2 H) 6.96 (d, js=5.00 Hz, 1 H) 7.54 (d, J^.88 Hz, 1 H) 10.45 
(s, IH) 12.40 (8,1 H) 


A54M1B07 


'H 1SIMR<400 MHz, DMSO^): 5 ppm 1.82 (s, 6 H) 2.22 (s, 3 H) 
4.53 (s, 2 H) 6.97 (d, J5=5.00 Hz, 1 H) 7.56 (d, J=5.00 Hz, 1 H) 7.72 
(m, 1 H) 7.91 (m, 1 H) 8.24 (m, 2 H) 11.24 (s, 1 H) 12.62 (s, 1 H) 


A31M01B19.HCI 


^H NMR (400 MHz, DMSO-d«): 5 1.80 (s, 6 K) 2.07 (m, 4 H) 2.81 
(m, 3 H) 3.14 (m, 4 H) 4.75 (m, 1 H) 4.99 (s, 2 H) 7.13 (m, 2 H) 7.20 
(dd, >4.94, 3.84 Hz, 1 H) 7.63 (dd, J^3.72, 0.79 Hz, 1 H) 7.80 (d, 
^.00 Hz, 1 H) 8.02 (m, 2 H) 10.07 (m, 1 H) 10.86 (s, 1 H) 1 1.99 (s, 
IH) 


A31M1B20.HC1 


'H NMR (400 MHz, DMSO-d«): (mixture of two confotmeis) 5 ppm 
1 .63 (m, 8 H) 1.67 (s, 12 H) 1.86 (m, 2 H) 2.10 (m, 4 H) 2.28 (d, 
^14.0 Hz, 2 H) 2.68 (m, 2 H) 2.79 (d, js=5.0 Hz, 3 H) 2.81(d, 
Jfe5.0Hz,3H) ) 3.1-3.3 (mi, 4H) 3.46 (m,2H) 3.52 (d,J5=14.0 
Hz,2H) 3.90(m.8E0 4.68 (m,lH) 4.76 (m,4H) 4.89(m,lK0 
7.11(d,J=8.9Hz,2H) 7.14 (d,J=8.9Hz,2H) 8.01 (d,J=8.9Hz, 
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2 H) 8.03 (d, J=8.9 Hz, 2 H) 10.02 (bs, 2 H) 10.81 (bs, 2 H) 


A33M1B20.HC1 


NMR (400 MHz, DMSO-d6):5 ppm 1 .65 (m, 4 H) 1 .68 (s, 6 H) 
2.70 (m, 1 H) 2.81 (s, 3 H) 2.9-3-8 (bs, 8 H) 3.90 (m. 4 H) 4.06 
(bs,2H) 4.77 (s, 2 H) 7.62 (bs, 2 H) 8.07 (d, J=7.8 Hz, 2 H) 10.60 
(bs, 1 H) 11.01 (s, 1 H) 


A12M1B44 


^H NMR (400 MHz, DMSO-de): 5 ppm 0. 14 (m, 2 H) 0.46 (m, 2 H) 
0.91 (d, ^.58 Hz, 6 KO 101 (m, 1 H) 1.66 (s, 6 H) 2.05 (m, 1 H) 
2.16 (d, ^7.07 Hz, 2 H) 2.24 (d, J^.58 Hz, 2 H) 4.54 (s, 2 H) 10.35 
(s, 1 H) 12.27 (s, 1 H) 


A13M1B44 


*H miR (400 MHz, D]MBO-d<): 5 ppm 0.15 (m, 2 H) 0.47 (m^ 2 H) 
1.01 (m, 1 H) 1.66 (s, 6 H) 1.80 (mi, 1 H) 1.92 (m, 1 H) 2.08 (m, 2 H) 
2.17 (m, 2 H) 2.26 (d, ^.46 Hz, 2 H) 3.25 (m, 1 H) 4.58 (s, 2 H) 
10.25 (s,lH) 12.26 (s,lH) 


A14M1B44 


mm. (400 MHz, DMSO-dfi): 5 ppm 0.13 (m, 2 H) 0.44 (m, 2 H) 
0.76 (m, 4 H) 0.98 (m, 1 1.65 (s, 6 H) 1.81 (m, 1 ^) 2.22 (d, 
^.58 Hz, 2 H) 4.51 (s, 2 H) 10.69 (s, 1 H) 1227 (s, 1 H) 


A2SM1B44 


'H NMR (400 MHz, DMSO-da): 5 ppm 0.13 (m, 2 0.45 (m, 2 H) 
0.99 (m, I H) 1.65 (s, 6 H) 2.23 (d, ^.46 Hz, 2 H) 4.31 (d, ^.85 
Hz, 2 H) 4.49 (s, 2 H) 6.89 (s, 1 H) 7.25 (m, 1 H) 7.28 (d, J5-7.07 Hz, 
2 H) 7.34 (m, 2 H) 8.83 (s, 1 H) 12.04 (s, 1 H) 


A26M1B44 


'H NMR (400 MHz, DMSO-de): 5 ppm 0.14 (m^ 2 H) 0.47 (m, 2 H) 
0.87 (t, J^.44 Hz, 3 IQ 1.00 (m, 1 H) 1.43 (m, 2 EQ 1.64 (s, 6 H) 
2.23 (d. J^.58 Hz. 2 H) 3.04 (m, 2 H) 4.48 (s, 2 H) 6.43 (s, I H) 8.65 

(s, 1 H) 12.00 (s, 1 H) 


A30M1B44 


^H NMR (400 MHz. DMSO-d6): 5 ppm 0.16 (m. 2 H) 0.47 (m, 2 H) 
1 .02 (m, 1 H) 1.70 (s. 6 H) 2.28 (d, .^.58 Hz, 2 H) 4.65 (s, 2 H) 7.51 
(m, 2 H) 7.59 (m. 1 H) 8.01 (d, J^.44 Hz, 2 H) 10.91 (s, I 12.46 
(S.1H) 


AS4M1B44 


'H NMR (400 MHz, DMSO-d«): 8 ppm 0.16 (m, 2 H) 0.47 (m, 2 H) 
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1.02 (m, 1 H) 1.70 (s, 6 H) 2.28 (d, J5=6.58 Hz, 2 H) 4.65 (s. 2 H) 7.78 
(m, 1 H) 7.98 (m, 1 H) 8.35 (m, 2 H) 11.25 (s, 1 H) 12.53 (s, 1 H) 


A04M1B4S 


'H NMR (400 MHz, DMSO-de): 5 ppm 0.60 (m, 1 H) 0.97 (m, 1 H) 
1.12 (d,>=5.97Hz, 3 H) 1.19 (m, 1 H) 1.51 (m, 1 H) 1.66 (s, 6H) 
4.86 (s, 2 H) 7.20 (m, 1 H) 7.40 (m, 1 H) 7.76 (m, 1 H) 10.89 (s, 1 H) 
12.48 (s, 1 H) 


A30M1B4S 


*H NMR (400 MHz, DMSO-de): 5 ppm 0.61 (m, 1 H) 0.96 (m, 1 H) 
1.13 (d, ^5.85 Hz, 3 H) 1.20 (m, 1 H) 1.53 (m, 1 H) 1.67 (s, 6 H) 
4.87 (s, 2 H) 7.51 (m, 2 H) 7.60 (m, 1 H) 8.02 (d, JE=7.07 Hz, 2 H) 
10.92 (s,lH) 12.47 (s,lH) 


AS4M1B4S 


NMR (400 MHz, DMSO-dc): 5 ppm 0.61 (m, 1 H) 0.96 (m, 1 H) 

I. 13 (d, J5-5.85 Hz, 3 H) 1.20 (m, 1 H) 1.53 (m, 1 H) 1.67 (s, 6 H) 
4.88 (s, 2 H) 7.77 (m, 1 H) 7.96 (m, 1 H) 8.31 (d, 1 H) 8.39 (m, J H) 

II. 26 (s,lH) 12.54 (S.1IQ 


A01M1B47 


^H NMR (400 MHz, DMSO-d«): 5ppm 1.79 (s, 6 H) 2.23 (s, 6 H) 
3.52 (s, 2 H) 4.43 (s, 2 H) 7.26 (t, ^.78 Hz, 2 ET) 7.38 (m, 4 B) 7.95 
(dd,^.84, 5,55 Hz, 2 H) 10.90 (s, 1 H) 12.50 (s, 1 H) 


A48M1B47 


H NMR (400 MHz, DMSO-de): 5 ppm 1.79 (s, 6 IQ 2.14 (s, 6 H) 
3.41 (s, 2 H) 3.67 (s, 2H), 4.33 (s, 2 H) 7.30 (m, 5 H) 7.45 (m, 2 H) 
7.70 (m, 1 H) 7.80 (m, 3 H) 10.70 (s, 1 H) 12.37 (s, 1 H) 


A48M1B48 


*H NMR (400 MHz, DMSO-de): Sppm 1.76 (s, 6 H) 2.18 (s, 3 H) 
2.35 (m, 8H), 3.45 (s, 2 3.68 (s, 2B0, 4.34 (s, 2 H) 7.30 (m, 5 H) 
7.47 (m, 2 H) 7.70 (m, 1 H) 7.81 (m, 3 H) 10.70 (s. 1 H) 12.37 (s, 1 
H) 


AOIMIBSO 


^H NMR (400 MHz, DMSO-de): S ppm 0.87 (t, J^.44 Hz, 3 H) 1 .49 
(m, 2 H) 1 .68 (s, 6 H) 2.27 (^ J^38 Hz, 2 H) 4.64 (s, 2 H) 7.30 (m, 2 
H) 8.04 (m. 2 H) 10.92 (s, 1 H) 12.43 (s, 1 H) 


A04M1B50 


^H NMR (400 MHz, DMSO-d«5): 6 ppm 0.93 (t, J^M Hz, 3 H) 1 .56 
(m, 2 H) 1 .68 (s, 6 H) 2.28 (t, J5=7.38 Hz, 2 H) 4.68 (s, 2 H) 7.22 (m, 1 
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H) 7.40 (m, 1 H) 7.75 (no, 1 H) 10.88 (s, 1 H) 12,47 (s, 1 H) 


A13M1BS0 


NMR (400 MHz, DMSO-de): 5 ppm 0.93 (t, ^7.38 Hz, 3 H) 1 .55 
(m. 2 H) 1.64 (s, 6 H) 1.80 (m, 1 H) 1.93 (m, 1 2.07 (m, 2 H) 2.18 
(m, 2 H) 2.27 (t, ^7.38 Hz, 2 IT) 3.23 (m, 1 H) 4.61 (s, 2 H) 10.24 (s, 
1 H) 12.27 (s, 1 H) 


A14M1B50 


^H NMR (400 MHz, DMSO-de): 5 ppm 0.78 (d, J^l .95 Hz, 4 H) 0.91 
(t, .^7.38 Hz, 3 HT) 1.52 (m, 2 KQ 1.64 (s, 6 H) 1.82 (m, 1 H) 2.24 (t, 
J5=7.38 Hz, 2 H) 4.55 (s, 2 H) 10.70 (s, 1 H) 12.27 (s, 1 H) 


A30M1BS0 


^H NMR (400 MHz, DMSO-dc): 5 ppm 0.94 (^ .^=7.44 Hz, 3 H) 1 .57 
(m, 2 H) 1 .69 (s, 6 H) 2.30 (t, J^7.38 Hz, 2 H) 4.68 (s, 2 H) 7.52 (m, 2 
H) 7.60 (m, 1 H) 8.01 (d, ^.80 Hz. 2 H) 10.92 (s, 1 H) 12.46 (s, 1 
H) 


AS4M1B50 


'H NMR (400 MHz, DMSO-ds): 8 ppm 0.94 (t, J^.44 Hz, 3 H) 1 .57 - 
(m, 2 H) 1 .69 (s, 6 H) 2.29 (t, ^.38 Hz, 2 H) 4.70 (s, 2 H) 8.31 (m, 4 
H) 1 1.25 (s, 1 H) 12.53 (s, 1 H) 


A04M1BS1 


^H NMR (400 MHz, DMSO-de): 5 i»pm 1 .68 (s, 6 H) 2.03 (m, 2 H) 
3.27 (m, 1 H) 3.73 (m. 3 H) 3.93 (t, ^.1 1 Hz, 1 H) 4.76 (m, 2 H) 
7.21 (m, I H) 7.39 (m, 1 H) 7.74 (m, 1 H) 10.90 (s, 1 H) 12.49 (s, 1 

H) 


A12M1BS1 


^H NMR (400 MHz, DMSO-dc): 5 ppm 0.92 (d, J^.58 Hz, 6 H) 1.65 
(s, 6 H) 2.03 (m, 3 H) 2.17 (d, >^.07 Hz, 2 H) 3.21 (m, 1 H) 3.73 (m, 
3 H) 3.91 (t, JE=8.1 1 Hz, 1 H) 4.66 (m, 2 H) 10.38 (s, 1 H) 12.30 (s, 1 
H) 


A13M1B51 


^H NMR (400 MOz, DMSC>-d«): 5 ppm 1 .65 (s. 6 H) 1 .80 (m, 1 H) 
1 .96 (m, 3 H) 2.07 (m, 2 H) 2.19 (m. 2 H) 3.26 (m, 2 H) 3.74 (m. 3 H) 
3.92 (t, .^8.1 1 Hz, 1 H) 4.70 (m, 2 H) 10.27 (s, 1 H) 12.29 (s, 1 H) 


A14M1B51 


'H NMR (400 MHz, DMSO-d<;): 5 ppm 0.78 (m^ 4 H) 1.64 (s, 6 H) 
1.83 (m. 1 H) 2.01 (m, 2 H) 3.20 (m. 1 H) 3.72 (m, 3 H) 3.90 (t, 
.^=8.05 Bfe, 1 H) 4.64 (m, 2 H) 10.71 (s, 1 H) 12.29 (s, 1 H) 
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A01M1BS2 


'H NMR (400 MHz. DMSO-dc): S ppm 1.79 (s, 6 H) 4.43 (s, 2 H) 
7.2-7.95 (m, 9 H) 10.90 (s, 1 H) 12.50 (s, 1 H) 


A01M1BS3 


NMR (400 MHz, DMSO-de): 5 ppm 1 .82 (s, 6 H) 4.43 (s, 2 H) 
7.15 (m, H) 7.27 (m, H) 7.34 (m, H) 7.58 (m, H) 7.68 (m, H) 10.93 (s, 
1 H) 12.62 (s, 1 H) 


A04M1B53 


^H NMR (400 MHz, DMSO-de): 5 ppm 1.82 (s, 6 H) 4.43 (s, 2 H) 
7.15 (m, 1 H) 7.27 (m, 2 H) 7.34 (m, 1 H) 7.58 (m, 1 H) 7.68 (m, 1 H) 
10.93 (s, 1 H) 12.62 (s, 1 H) 


A48M1B53 


^H NMR (400 MHz, DMSO-dc): 5 ppm 1.73 (s, 6 H) 3.69 (s, 2 H) 
4.27 (s, 2 H) 7.18 (m, 2 H) 7.38 (m. 1 H) 7.45 (m, 3 H) 7.71 (m, 1 H) 
7.80 (m, 3 H) 10.76 (s, 1 a) 12.45 (8, 1 H} 


AS4M1BS3 


^HNMR (400 MHz, DMSO-de): 5 ppm 1.83 (s, 6 H) 4.46 (s, 2 H) 

7.28 (m, 2 H) 7.59 (m, 1 H) 7.71 (m, 1 H) 7.92 (m, 1 H) 8.21 (m, 1 H) 

8.29 (m, 1 H) 11.26 (S, 1 H) 12.68 (s, 1 H) 


A01M1B54 


^HNMR (400 MHz, DMSO-de): 5 ppm 1.81 (s, 6 H) 4.43 (s, 2 H) 
7.24 (m, 2 H) 7.42 (m, 2 H) 7.63 (d, ^.26 Hz, 2 H) 7.87 (d, J5=8.26 
Hz, 2 H) 7.95 (m, 2 H) 10.93 (s, 1 H) 12.62 (s, 1 H) 




a. NMR (400 MHz, DMSC>-a$j: o ppm 1 .77 (s, o a) 3.69 (s, 2 H) 
4.33 (s, 2 H) 7.32-7.89 (m, 13 H) 10.75 (s, 1 H) 12.41 (s, 1 H) 


A01M2B03 


NMR (400 MHz, DMSOde): 5 12.20 (bs. IH), 11.00 (s, IH), 8.10 
(m, 2H), 7.36 (m. 2H), 4.91 (s, 2H), 2.84 (m, 2H), 2.4 (m, IH), 2.23 
(m, 5H), 2.0 (m, 2H), 1.65 (m, 4H). 0.89 (m. 2H). 


A02M2B03 


^H NMR (400 MHz, DMSO-d«): 5 12.28 (bs. IH), 11.08 (s, IH), 7.88 
(m, 2H), 7.51 (m, 2H), 4.92 (s, 2H), 2.84 (m, 2Br), 2.41 (m, IH), 2.25 
(m. SH), 2.05 (m. 2H), 1.68 (m, 4H), 0.91 (m, 2H). 


A04M2B03 


*H NMR (400 MHz, DMSO-de): 6 12.24 (bs, IH), 10.91(s, IH), 7.75 
(m, IH), 7.41 (m, IH), 7.22 (m, IH), 4.91 (s, 2H), 2.79 (m, 2H), 2.34 
(m, IH), 22A (m, 2B0, 2.16 (s, 3H), 191 (m, 2H), 1.65 (m, 4H), 0.89 
(m,2IQ. 
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A0SM2B03 


^HNMR(400MHz,DMSO-d6): 5 12.31 (bs, IH), 11.16(s, 1H),7.75 
(m, 2H), 7.51 (m, IH), 4.91 (s, 2H), 2.79 (m, 2H), 2.35 (m, IH), 2.25 
(m, 2H), 2.17 (s, 3H), 1.90 (m, 2H), 1.65 (m, 4H), 0.90 (m, 2H). 


A06M2B03 


NMR (400 MHz, DMSO-de): 6 12.45 (bs, IH), 1 1 .06 (s, IH), 8.03 
(m, 2H), 7.61 (m, 2H), 4.91 (s, 2H), 2.84 (m, 2H), 2.41 (m, IH), 2.21 
(m, 5H), 2.0 (m, 2H), 1.65 (m, 4H), 0.89 (m, 2H). 


A07M2B03 


^H NMR (400 MHz, DMSO-de): 5 1230 (bs, IH), 1 1 .25 (s, IH), 8.20 
(m, 2H), 7.92 (m, 21^, 4.94 (s, 2H), 2.95 (m, 2H), 2.45 (m, IH), 2J27 
(m, 5H), 2.2 (m, 2H), 1.73 (m, 4H), 0.91 (m, 2H). 


A10M2B03 ' 


^H NMR (400 MHz, DMSO-dc): 8 12.25 (bs, IH), 1 1 .04 (s, IH), 8.15 
(m, IH), 7.87 (m, lEQ, 7.22 (m, IH), 4.89 (s, 2H), 2.82 (m, 211), 2.37 
(m, IH), 2J22 (m, 5H), 1.9 (m, 2H), 1.65 (m, 4H), 0.91 (m, 2H). 


AlIAOBOS 


^H NMR (400 MHz, DMSO-ds): 8 12.22 (bs, IH), 10.81 (s, IH), 8.45 
(m, IH), 7.69 (m, 2H), 4.90 (s, 2H), 2.82 (m, 2H), 2.37 (m, IH), 2.24 
(m. 2H), 2.18 (m, 3H), 1.93 (m, 2H), 1.66 (m, 4H), 0.89 (m, 2H). 


A12M2B03 


*H NMR (400 MHz, DMSO-d«): 8 12.06 (bs. IH), 10.04 (s, IH), 4.82 
(s, 2H), 2.85 (m, 2H), 2.34 (m, IH), 2.22 (m, 7H), 2.05 (m, 3H), 1 .65 
(m, 4ilJ, V.Vi {fl, on, J — OOonZ), U.o3 (ID, Zn). 


A13M2B03 


'H NMR (400 MHz, DMSO-d«): 8 12.04 (bs, IH), 10.08 (s, IH), 4.85 
(s, 2H), 3.25 (m, IH), 2.85 (m, 2H), 239 (m, IH), 2.25-1.75 (m, 
13H), 1.67 (na, 4H), 0.85 (m, 2H). 


A19M2B03 


'H NMR (400 MHz, DMSO-d«): 8 12.24 (bs, IH), 10.84 (s, IH), 7.94 
(m, IH), 7.51 (m, IH), 6.70 (m, IH), 4.88 (s, 2H), 2.85 (m, 2H), 2.40 
(m, IH), 2J22 (m, 5H), 2.01 (m, 2H), 1 .67 (m. 4H), 0.89 (m, 2H). 


A38M2B03 


'H NMR (400 MHz, DMSOde): 8 12.21 (bs, IH). 10.81(s. IH). 7.66 
(m, 2H), 7.08 (m. IK), 4.92 (s, 2H), 3.86 (s, 6H), 2.81 (m, 2H), 2.38 
(m, IH), 2.25 (m, 2H), 2.18 (s, 3H), 1.94 (m, 2H), 1.66 (m, 4H), 0.90 
(m,2H). 


A01M2B04 


^HNMR(400MHE,DMSO-d«): 8 12.45 (bs, IH), 11.00 (s, IH), 8.10 
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(m, 2H), 7.36 (m, 2H), 4.91 (s, 2H), 2.95 (m, 2Br), 2.42 (m, 3H), 2.24 
(m, 2H), 1.95 (m, 2H), 1.7 (m, 4H), 1.02 (t, 3H), 0.89 (m, 2H). 


A02M2B04 


*H1SIMR(400 MHz, DMSO-dfi): 6 12.27 (bs, IH), 11.07 (s, IKO, 7.85 
(m, 2H), 7.68 (m, IH), 7.45 (m, IH), 4.91 (s, 2H), 2.90 (m, 2H), 2.34 
(m, 3H), 2.25 (m, 2H), 1.92 (m, 2H), 1 .65 (m, 4H), 1.0 (t, 3H), 0.90 
(m,2ir). 


A04M2B04 


NMR (400 MHz, DMSO-da): 5 12.23 (bs, IH), 10.91(s, IH), 7.78 
(m, IH), 7.41 (m, IH), 7J22 (m, IH), 4.91 (s, 2H), 2.91 (m, 2H), 2.35 
(m, SET), 2.24 (m, 2H), 1.91 (m, 2H), 1.65 (m, 4H), 1.00 (t, 3H), 0.89 
(m,2H). 


A0SM2B04 


^Hl>]MR(400MHz,DMSO-d«): 5 12.31 (bs, IH), 11.16(s, IH), 7.75 
(m, 2H), 7.54 (m, IH), 4.92 (s, 2H), 2.92 (m. 2H), 2.35 (m. 3H), 2.25 
(m, 210, 1-92 (m, 2H), 1.65 (m, 4H), 1.01 (t, 3H), 0.90 (m, 2H). 


A06M2B04 


'^HNMR(400Mm^ DMSO-d«): S 12.25 (bs, IH), 11.05 (s, IH), 8.03 
(m, 2H), 7.6 (m, 2H), 4.91 (s, 2H), 2.90 (m, 2H), 2.45-2.20 (m, 5H), 
1.85 (m, 21^, 1.67 (m, 4H), 1.02 (t, 3H), 0.89 (m, 2H). 


A07M2B04 


'H NMR (400 MHz, DMSO-d«): 5 123 1 (bs, IH), 1 1 34 (s, IH), 8.20 
\iu, /.yx ^in, ^ttjt 4.73 ^s, J-Ci), J. 13-1.3 ^m, loii^, i.uo \i, Jtv, 
0.91 (m. 2H). 


A10M2B04 


^HMMR (400 MHz, DMSC>-d«): 5 12.25 (bs, IH), 11.04 (s, IH), 8.15 
(m, IH), 7.88 (m, IH), 7.22 (m, IH), 4.89 (s, 2H), 2.92 (m, 2H), 2.45- 
2.20 (to, 5H), 1.9 (m. 2H), 1.65 (m. 4H), 1.01 (t, 3H), 0.89 (m. 2H). 


A11M2B04 


^H NMR (400 MHz, DMSO-de): 5 12.22 (bs, HQ, 10.81 (s, IH), 8.46 
(m, 110, 7.69 (m, 2H). 4.90 (s, 2H), 2.92 (m, 2H), 2.34 (m, 3H), 2.25 
(m, 2H), 1.92 (m, 2H), 1.65 (m, 4H), 1.01 (t, 3H), 0.89 (m, 2H). 


A13M2B04 


'H NMR (400 MHz, DMSO-cl«): 5 12.04 (bs, IH), 10J27 (s, IH), 4.86 
(s, 2H), 2.89 (m, 2H), 2.45-1.75 (no, 14H), 1.65 (na, 4H), 1.00 (t, 3H), 

0.85 (m, 2H). 


A14M2B04 


NMR (400 MHz, DMSO-ds): 6 12.05 (bs. IH), 10.71 (s, IH), 4.79 
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(s, 2H), 2.88 (m, 2H), 2.31 (m, 3H), 2.21 (m, 2H), 1.89 (m, 3H), 1.62 
(m, 0.99 (t, 3H), 0.82 (m, 6H). 


A19M2B04 


NMR (400 MHz, DMSO-de): 5 12.24 (bs, IH), 10.84 (s, IH). 7.94 
(m, IH), 7.51 (m, IH). 6.71 (m, IH), 4.88 (s, 2H), 2.97 (m, 2H), 2.40 
(m, 3H), 2J24 (m, 2H), 2.01 (m, 2H), 1.68 (na, 411), 1.02 (t, 3H), 0.89 
(m,2H). 


A38M2B04 


^H1SIMR(400 MHz, DMSO-de): 5 12.20 (bs, IH), 10.81(s, IH), 7.66 
(m, 2H), 7.08 (m, IH), 4.92 (s, 2H), 3.86 (s, 6H), 2.92 (m, 2H), 2.45- 
2.20 (m, 5H), 1.84 (m, 2H), 1.66 (m, 4H), 1.01 (t, 3H), 0.89 (m, 2H). 


A01M2B05 


*HNMR (400 MHz, DMSO-ds): S 12.25 (bs, IH), 11.00 (s, IH), 8.11 
(m, 2H), 7.36 (m, 2H), 4.92 (s, 2H), 3.00 (m, 2H), 2.44 (m, IH), 2.24 
(m, 4H), 1.6 (m, 5H), 0.89 (m, 2H), 0.38 (m, 4H). 


A06M2B05 


*H MMR (400 MHz, DMSO-de): 5 12.3 (bs, IH), 1 1.06 (s, IH), 8.05 
(m, IH), 7.6 (m, 2H), 4.92 (s, 2H), 3.00 (m, 2H), 2.44 (m, IH), 2.24 
(m, 4H), 1.62 (m, 5H), 0.89 (m, 2H), 0.39 (m, 4H). 


A07M2B05 


'HNMR (400 MHz, DMSO-dfi): 5 12.3 Qys, IH), 1 1.24 (s, IH), 8.21 
(m, 2H), 7.9 (m, 2H), 4.94 (s, 2H), 2.99 (m, 2H), 2.44 (m, IH), 2.25 
(m, 4H), 1.59 (m, 5H), 0.89 (m, 2H), 0.37 (m, 4H). 


A01M2B06.HCi 


*H NMR (400 MHz, DMSO-de): 5 0.92 (m. 2H), 1.78 (m, 4 H) 2.24 
(m, 2H), 2.81 (m, 1 H) 3.01 (m, 2 H) 3.38 (m, 2 H) 4.95 (s, 2 H) 7.37 
(t, ^.84 Hz, 2 H) 8.10 (dd, J5=8.96, 5.43 Hz, 2 H) 8.35 (m, 1 H) 8.65 
(d, >=9.88 Hz, 1 EO 11.00 (s, 1 H) 12.52 (s. 1 H) 


A01M2B47 


'H NMR (400 MHz, DMSO-d*): 5ppm 1.01 (m, 2 H) 2.18 (s, 6 H) 
2.36 (m, 2 H) 3.46 (s, 2 H) 4.62 (s, 2 H) 7.28 (m, 2 H) 7.36 (m, 2 H) 
7.41 (m, 2 BO 7.98 (m, 2 H) 10.93 (s, 1 H) 12.27 (s, 1 H) 


A48M2B53 


*H NMR (400 Mffe, DMSO-d«): 5 ppm 1 . 1 3 (m, 2 H) 2.29 (m, 2 H) 
3.72 (s, 2 H) 4.43 (s, 2 H) 7.18 (m, 2 H) 7.38 (m, 1 H) 7.45 (m, 3 H) 
7.71 (na, 1 H) 7.80 (m, 3 H) 10.79 (s, 1 H) 12.23 (s, 1 H) 
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Example 19 

N-{6,6-dimethyI-5-[(4-methylpiperazin-l-yQcarbonyl]-2,4^,6-te 
pyrroIo[3,4-c]pyrazol-3-yI}-4-fluorobeiizaiiiide 

To a solution of triphosgene (195 mg, 0.65 mmol, 0.56 eq) in DCM (15 ml) was added a 
sohition of ethyl 3-[(4-fluoTobeii2X>yl)aii3mo]-6,6-dime1]iyl-5,6-di^ 
c]pyzazol&-2(4H)-carboxylate hydrochloride (442 mg, 1.15 mmol) in DCM (30 ml) 
followed by N^N-diisopropylethylamine (760 |il, 4.31 mmol» 3.75 eq). After 3 hours, a 
solution of N-metiiylpq»erazine (195 jud, 1.72 mmol, 1.5 eq) and diisopropylefhylamine 
(300 ^1, 1.72 mmol, 1.5 eq) in DCM (8 ml) was added. The reaction was stirred overnight 
at room temperature (TLC: CH2Cl2/MeOH 90/10). The solution was washed with brine, 
the organic phase was dried over sodium sul&te and concentrated. The residue was 
dissolved in methanol (16 sol), treated witii TEA (1.6 ml, 11.5 mmol, 10 eq) and stirred 
overnight at room tenq>0rature. (TLC: CH2Cl2/MeOH 90/10). Aft^ evaporation, the solid 
was purified by flash chromatogr^hy (eluent: CHzClz^eOH 90/10). The solid was 
treated with diisopropyletiier and filtered to afford 0.294 g of the titie compound in 64% 
yield. 

ESI MS: m/z 401 (MH+); 

^HNMR (400 MHz, DMSO-d^): 5 12.39 (bs, IH), 10.39 (s, IH), 8.04 (m, 2H, Ar), 7.31 

(m, 2H), 4.53 (bs, 2H), 3.04 (m, 4H), 2.40 (m, 4H), 2.22 (bs, 3H), 1.60 (bs, 6H), 

By woildng in an analogous manner the following compounds were prepared: 

N-[5-[(4-methylpiperazin-l-yl)carbonyl]-2,4,5,6-tetrahydropyrrolo[3,4-clpyrazol-6- 

spirocycIopropan-3-yl]-4-fluorobenzamide 

ESI MS: m/z 399 (MH+); 

^HISIMR (400 MHz, DMSO-d6): 5 12.19 (bs, IH), 10.95 (s, IH), 8.09 (m, 2H), 7.35 (m, 
2H), 4.70 (bs, 2H), 3.18 (m, 4H), 2.34 (m, 7H), 1.92 (m, 21^, 0.97 (m, 2H). 

Example 20 
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4-Chloro-N-[6»6-dimetfayl-5<4-p3mrolidin-l-yImethyl-piperid^ 
tetrahydro-pyrrolo[3,4-c]pyrazol-3-y]]-beiizaimde, hydrocUori^ 
A mixture of N-[5-(4-aminomethyl-piperidine-l-carbonyl)-6,6-dimethyl^^^ 
tetrahydro-pyrrolo[3,4-c]pyi^ol-3-yl]-4-cWoio-ben^^ (310 mg, 0.7 mmoles), 1,4- 
5 dibromobutane (92 |il, 0.7 mmoles) and NaHCOs (600 mg, 7 mmoles) in absolute edianol 
(IS ml) was heated at ISO^C for 15 minutes in a microwave oven. After cooling, the 
solution was evaporated. The residue was taken up with dichloromethane/MeOH (90:10) 
and water, the suspension obtained filtered and the organic layer was evaporated to 
dryness. The residue was purified by flash chronoiatography with 
10 dichloromefliane/MeOH/30% MLtOHaq (95/5/0.5). The product was obtained in 20% 
yield (71 mg). 

The conopound was dissolved in methanol (3 ml), a soluticm of 4N HQ in dioxane (40 ^1, 
0.16 mmoles) was added and then the solution was evaporated. The solid obtained was 
triturated in ether to give the title hydrochloride salt as a white powd^. 

15 ESI MS: m/z 485 (MH+); 

IH NMR (400 MHz, DMSO-D6) 5 ppm 1 .24 (m, 2 H) 1 .63 (s, 6 H) 1 .92 (m, 7 H) 2.67 (t, 
J^l 1 .83 Hz, 2 H) 3.01 (m, 2 H) 3.09 (t, ,^.46 Hz, 2 H) 3.47 (m, 4 H) 4.56 (s, 2 H) 7.59 
(d, •A=8.54 Hz, 2 H) 8.01 (d, J£=8.66 Hz, 2 H) 9.49 (s, 1 BQ 1 1 .02 (s, 1 H) 12.50 (s, 1 H) 
By working in analogous manner and by using the proper starting material and any suitable 

20 reactant, as per the aforementioned process, additional compounds of formula (la) and (lb) 
were also prepared, as reported in the following table V. 



Table V 



A03M1B08.HCI 


*H NMR (400 MHz, DMSO-d^): 5 1.65 (d, J5=9.15 Hz, 6 H) 2.84 (d, ^3.17 
Hz, 3 H) 3.06 (s, 4 H) 3.58 (s, 4 H) 4.62 (s, 2 H) 7.61 (m, 1 H) 7.91 (m. 1 H) 
8.07 (m, 1 H) 9.98 (s, 1 HQ 1 1.08 (s, 1 H) 12.61 (s, 1 H) 


A04M1B08 


^H NMR (400 MHz, DMSO-de): 5 12.44 (bs, IH), 10.85 (s, IH). 7.74 (m, 
IH), 7.18 (m, IH), 7.20 (s, IH), 4.59 (bs, 2H), 3.06 (m, 4H), 2.38 (m, 4H), 
2.22 (bs, 3H), 1.64 (bs, 6H). 
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A06M1B08 


MMR (400 MHz, DMSO-de): 5 12.46 (bs, IBT), 10.99 (s, IH), 8.01 (m, 
2H), 7.59 (m, 2H), 4.59 (bs, 2H), 3.07 (m, 4H), 2.40 (m, 4H), 2.25 (bs, 3H), 
1.64(bs,6H). 


A07M1B08 


1«JMR (400 MHz, DMSO-de): 5 12.49 (bs, IH), 11.16 (s, IH), 8.19 (d, 
2H, J = 7.80 Hz), 7.88 (d, 2H, J = 7.80 Hz), 4.60 (s, 2H), 3.06 (m, 4H), 2.38 
(m, 4H), 2.22 (s, 3H), 1.64 (bs, 6H). 


A12M1B08 


*H NMR (400 MHz, DMSO-dg): 5 12.24 (bs, IH), 10.32 (s, IH), 4.47 (s, 
2H), 3.03 (m, 4H), 2.34 (m, 4H), 2.20 (s, 3H), 2.1 5 (d, 2H, J = 7.20 Hz), 2.05 
(m, IH), 1 .59 (s, 6H), 0.92 (d, 6H, J = 6.59 Hz). 


A13M1B08 


*H NMR (400 MHz^ DMSO-d^): 5 12J23 (bs, IH), 10.22 (s, IH), 4.50 (bs, 
2H), 3.32 (m, IH), 3.04 (m, 4H), 2.35 (m, 4H), 2.21 (s, 3H), 1.91-1.8 (m, 
6H), 1.59 (bs, 6H). 


A14M1B08 


*H NMR (400 MHz, DMSO-dg): 5 12.23 (bs, IB^, 10.66 (s, IH), 4.44 (bs, 
2H), 3.02 (m, 4H), 2.33 (m, 4H), 2.19 (s, 3H), 1.82 (m, IH), 1.59 (bs, 6H), 
0.78 (m,4H). 


AI0MIBO8 


^H NMR (400 MHz, DMSO-de): 5 12.46 (bs, IH), 11.04 (s, IBQ, 8.12 (m, 
2H), 7.51 (m, 2H), 4.57 (bs, 211), 3.06 (m, 4H), 2.36 (m, 4H), 2.20 (s, 3H), 

1 .0^ \DS, OJtlJ. 


A17M1B08 


*H NMR (400 MHz, DMSO-d«): 5 12.44 (bs, IH), 10.94 (s, IH), 7.78 (m, 
IH), 7.61 (bs, IH), 7.51 (m, IH), 7.45 (m, 2H), 7.20 (m, 21^, 7.09 (m, 2H), 
4.55 (bs, 2H), 3.06 (m, 4H), 2.40 (tn, 4H), 2.24 (bs, 3H), 1.63 (bs, 6H). 


A18M1B08 


*H NMR (400 MHz, DMSO-d«): S 12.44 (bs, IH), 10.99 (s, IH), 7.96 (m, 
2H), 7.47-7.33 (m, 7H), 4.55 (bs, 2H), 3.03 (m, 41^, 2.52 (m, 4H), 2.28 (bs, 
3H). 1.63 (bs. 6H). 


A21MIB08 


^H NMR (400 MHz, DMSO-de): 5 12.44 (bs, IH), 10.95 (bs, 21^. 8.66 (m, 
IH), 8.14 (m, 2H), 8.00 (m, 2H), 7.83 (na, IH), 6.82 (m, IH), 4.59 (s, 2H), 
3.06 (m, 4H), 2.36 (m, 4H), 2.21 (s, 3H), 1.64 (bs. 6H). 


A22M1B08 


*H NMR (400 MHz, DMSO-d<): 6 12.41 (bs, IH), 11.06 (bs. IH), 8.50-7.60 
(m, 7H), 4.64 (s, 2H), 3.07 (m, 4H), 2.35 (m, 4H),2.18 (s, 3H).1.66 (bs, 6H). 
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HNMR (400 MHz, DMSO-de): 5 12.45 (bs, la), 11.05 (bs, IH), 8.66 (bs, 
IH), 7.07 (m, 4H), 7.65 (m, 2H), 4.62 (s, 2H), 3.07 (m, 4H), 2.37 (m, 4H), 
2.21 (s,3H), 1.65 (bs, 6ir). 




H NMR (400 MHz, DMSO-d^): 6 12.02 (bs, IH), 8.80 (s, IH), 7.19 (m, 
4H), 6.90 (bs, IH), 4.42 (s, 2H), 4.31 (d, 2H J = 5.73 Hz), 3.02 (m, 4H), 2.34 


A25M1B08 


^H NMR (400 MHz, DMSO-de): 5 12.02 (bs, IH), 8.83 (s, IH), 7.31 (m, 
5H), 6.99 (bs, IH), 4.42 (s, 2H), 4.33 (d, 2H J = 5.85 Hz), 3.02 (m, 4H), 2.34 


A26M1B08 


NMR (400 MHz, DMSO-de): 5 12.00 (bs, IH), 8.65 (s, IH), 6.54 (m, 
1X1^, ^f.HJi \^s, zrL^, ^.uz ^m, otif, ^m, 4x1^, z.zu ^s, 3JclJ, l.Do ^S, oH^, 
1.43 (in,2H), 0.88 (t,3H). 


A27M1B08 


NMR (400 MHz, DMSO-dfi): 5 12.22 (bs, IH), 9.16 (s, 2H), 7.46 (m, 
iti), iM [pi. III), 1.15 (na, 1x1;, o.oU (m, Ixl), o.y9 (OS, 111), 4.48 (S, 2x1), 
3.05 (m. 4H), 2.35 (m, 4H), 2.20 (s, 3H), 1.61 (s, 6H). 


A01M1B09 


NMR (400 MHz, DMSO-cU): 5 12.37 (bs, IH), 10.88 (s, 110, 8 04 (n», 
ZHj, ^m, Zil;, (^os, zll;, z.y7 ^m, 411), 1.5y (bs, orl), l-5i) (m, oH). 


A06M1B09 


MMR f400 MHz. DMSO-cW- S 12 44 fbs IID 10 98 im 8 01 (A. 
2H, J = 8.3 Hz), 7.58 (d, 2H, J = 8.3 Hz), 4.57 (bs, 2H), 3.00 (m, 4H), 1.63 
(bs, 6H), 1.54 (m, 6H). 


AOIMIBIO 


'H NMR (400 MHz, DMSO-de): 5 12.41 (bs. IH), 10.89 (s, IH), 8.04 (m, 
2H), 7.30 (m, 2H), 4.56 (bs, 2H), 3.59 (m, 41^, 3.01 (m, 4H), 1 .61 (bs, 6H). 


AOlMlBll 


^H NMR (400 MHz, DMSO-ds): 5 12.52 (bs, IH), 10.91 (s, IH), 8.07 (m, 
2H), 7.35 (m, 2H), 4.54 (bs, 2H), 3.33 (m, 2H), 2.63 (m, 2H), 1.63 (m, 8H), 
1.49 (m, IH), 1.15 (m, 2H), 0.94 (d, 3H, J= 6.5 Hz). 


A13M1B11 


*H NMR (400 MHz, DMSO-ds): 6 12.23 (bs, IH), 10.19 (s, IH), 4.50 (s, 
2H), 3.33 (m, 3H), 2.62 (m, 2H), 2.4-1.4 (m, 15H), 1.15 (m, 2H), 0.95 (d, 
3H, J = 6.58 Hz). 


A14M1B11 


'H NMR (400 MHz, DMSOde): 5 12.23 (bs, IH), 10.63 (s, IBO, 4.43 (s. 
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2H), 3.33 (m, 2H), 2.61 (m, 2H), 1.9-1.4 (m, lOH), 1.11 (m, 2H), 0.95 (d, 
3H, J = 6.58 Hz), 0.77 (m, 4H). 


A14M1B12 


NMR (400 MHz, DMSO-de): 5 12.23 (bs, IH), 10.64 (s, IIQ, 4.43 (s, 
3H), 3.33 (m, 4H), 2.60 (m, 2H), 1.59 (m, lOH). 1.11 (m, 2H), 0.78 (m, 4H). 


A01M1B13 


^H NMR (400 MHz, DMSO-de): 6 12.42 (bs, IH), 10.91 (s, IIT), 8.08 (m, 
2H), 7.33 (m, 2H), 4.56 (bs, 2H), 4.35 (bs, IH), 3.46 (m, 4H), 2.65 (m, 2H), 
1.75-1.05 (m, 13H). 


A02M2B08 


*H NMR (400 MHz, DMSO-dfi): 6 12.00 (bs, IH), 1 1.02 (s, IH), 7.86 (m, 
2H), 7.57 (m, 2H), 4.70 (bs, 2H), 3.14 (m, 4H), 2.40 (m, 4H), 2.25 (bs, 3H), 
1 .91 (m, 2H), 0.97 (m, 2H). 


A04M2B08 


*HNMR (400 MHz, DMSO-de): 5 12.16 (bs, IH), 10.84 (s, IH), 7.76 (m, 
3H), 4.69 (bs, 2H), 3.12 (m, 4H), 2.35 (m, 4H), 2.21 (bs, 3H), 1.90 (m, 2H), 
0.97 (m,2H). 


A06M2B08 


^H NMR (400 Mife, DIvdO-cU): 5 12.20 (bs, IH), 11.00 (s, IH), 8.02 (m, 
2H), 7.59 (m, 2H), 4.70 (bs, 2H), 3.15 (m, 4H), 2.51 (m, 4H), 2.29 (bs, 3H), 
1.92 (m, 2H), 0.89 (m. 2H). 


A07M2B08 


*HNMR (400 MHz, DMSO-d^): S 1224 (bs, IH), 1 1.17 (s, IH), 8.19 (m, 
2H), 7.89 (m, 2H), 4.72 (bs, 2H), 3.14 (m, 4H), 2.41 (m, 4H), 2.26 (bs, 3H), 
1.92 (m, 2H), 0.98 (m, 2H). 


A10M2B08 


^HNMR (400 MHz, DMSO-d«): 5 12.18 (bs, IH), 10.98 (s, IH), 8.1 1 (m, 
IH), 7.87 (m, IH), 7.21 (m, IH), 4.66 (bs, 2H), 3.13 (m, 4H), 2.37 (m, 4H), 
2.23 (bs, 3H), 1.91 (no, 2H), 0.97 (m, 2H). 


A14M2B08 


^H NMR (400 MHz, DMSO-d«): 5 11 .98 (bs, IH), 10.66 (s, IH). 4.56 (bs, 
2H), 3.10 (m, 4IQ, 2.34 (m, 4H), 2.21 (bs, 3H), 1.87 (m, 2H), 1 .86 (m, IH), 
0.92 (m, 2H), 0.82 (m, 4IQ. 


A17M2B08 


^HNMR(400MHz, DMSO-d^: 8 12.17 (bs, IH), 10.95 (s. IH), 7.79 (m, 
IH), 7.62 (bs, IH), 7.51 (m, IH), 7.45 (m, 2H), 7.27 (m, IH), 7.20 (m, IH), 
7.09 (m, 2H), 4.66 (bs, 2H), 3.12 (m, 4H), 2.35 (m, 4H), 2.21 (s, 3H), 1.90 
(m, 2H), 0.98 (m, 2H). 
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AIoMZJdUo 


HNMR (400 MHz, DMSO-dfi): 5 12.17 (bs. 111), 11.00 (s, IBQ, 7.97 (bs, 
IH), 7.94 (m, IH), 7.42 (m, 7H), 4.67 (bs, 211), 3.1 1 (m, 4H), 2.32 (m, 4H), 
2.20 (s, 3H), 1.90 (m, 2H), 0.98 (m, 2H). 




HNMR (400 MHz, DMSO-d«): o 12.17 (bs, IH), 10.77 (s, IH), 7.92 (bs, 
IH), 7.49 (m, IH). 6.69 (m, IH), 4.66 (bs, 2Br), 3.12 (m, 4H), 2.37 (m, 4H), 
2.23 (s, 3H), 1.90 (m, 2H), 0.96 (m, 2H). 




HNMR (400 MHz, DMSO-a«): 6 12.13 (bs, IH), 10.93 (s, IH), 8.09 (m, 
2H), 7.36 (m, 2H), 4.65 (bs, 2H), 3.08 (m, 4H), 1.87 (m, 2H), 1.53 (m, 6H). 
0.96 (m,2H). 


A01M2B10 


*HNMR(400MHz, DMSO-d«); 6 12.10 (bs, IH), 10.95 (s, IH), 8.09 (m, 
211), 7.34 (m, 2H), 4.70 (bs, 2H), 3.62 (m, 4H), 3.12 (m, 4H), 1.93 (m, 2H), 
0.96(in.2H). 


A01M2B11 


^HNMR (400 MHz, DMSO-de): 5 12.15 (bs, IH), 10.93 (s, IH), 8.09 (m, 
2H), 7.36 (m, 2H), 4.65 (bs, 2H), 3.54 (m, 2B), 2.65 (m, 2H), 1.87 (m, 2H), 
1.61 (m, 2H), 1.50 (m, IH), 1.12 (m, 2H), 0.94 (m, 5H). 


A01M2B12 


'HNMR(400MHz,DMS(><l«):S 11.88 (bs. IH). 10.93 (s, lH),8.08(m. 
2H), 7.36 (m, 2H), 4.66 (bs, 2H), 3.54 (m, 2H), 3.45 (m, 3H), 2,65 (m, 2H), 


A01M2B13 


^HNMR (400 MHz, DMSO-d«): 5 11.33 (bs, IH), 10.93 (s, IH), 8.08 (m, 
2H), 7.36 (m, 2H), 4.65 (bs, 2H), 3.54 (m, 2H), 3.45 (m, 3H), 2.65 (m, 2H), 
1.87 (m, 2H), 1.66 (m, 2H), 1.50 (m, IH), 1.40 (m, 2H), 1.12 (m, 2H), 0.95 
(m,2H). 


A48M1B08 


*HNMR (400 MHz, DMSO-d^: 6 1.55 (s, 6H), 2.19 (s, 3H). 2.35 (m, 4H), 
2.98 (m, 4H), 3.75 (s, 2H), 4.44 (s, 2H), 7.5 (m, 3H), 7.75 (s, IH), .7.85 (m, 
3H), 10.7 (bs, IH), 12.5 (bs, IH). 


A30M1B08 


^HNMR (400 MHz, DMSO<l«): 5 1.63 (s, 6H), 2.20 (s, 3H), 2.36 (m, 4H), 
3.06 (m, 4K0, 4.57 (s, 2H), 7.51 (m, 2H), 7.60 (m, IBO, 7.99 (m, 2H), 10.89 

(bs, IH), 12.42 (bs, IH). 


A38M2B08 


^H NMR (400 MHz, DMSO-ds): 6 0.96 (m, 2H), 1 .91 (bs, 2H), 2.23 (bs. 
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3H), 2.37 (bs, 4H), 3.13 (bs, AH), 3.86 (s, 6H), 4.69 (s, 2H), 7.07 (s, IH), 
7.66 (bs. 2H), 10.76 (s, IH), 12.14 (bs, IH). 


A54M1B08 


'HNMR (400 MHz, DMSO-ds): 5 1.64 (s, 6H), 2.20 (s, 3H), 2.36 (m, 4H), 
3.06 (m, 4H), 4.59 (bs, 2H), 7.77 (m, IH), 7.96 (m, IH), 8.3 (m, IH), 8.36 (s, 
IH), 11.23 (s, IH). 12.50 (bs, IH). 


A04M1B12 


^HNMR(400 MHz, DMSO-d«): 6 1.16 (m, 2H), 1.4-1.75 (m, 9H), 2.62 (m, 
2H), 3.33 (m, 4H), 4.46 (t, IH), 4.56 (bs, 2H), 7.2 (m, 2H0, 7.75 (m, IH), 
10.84 (s, IH), 12.43 (s, IH). 


A01M1B12 


^HMMR (400 MHz, DMSO-d«): 5 1.17 (m, 2H), 1.51 (m, IH), 1.63 (s, 6H), 
1.66 (m, 2H), 2.62 (m, 2H), 3.32 (m, 4H), 4.54 (bs, 2H), 7.35 (m, 2H), 8.07 
(m, 2H), 10.92 (s, IH), 12.4 (bs. IH). 


A48M1B13 


*HNMR (400 MHz, DMSO-d«): 5 12.25 (bs, IH), 10.7 (s, IH), 7.85 (m, 
3H), 7.8 (s, IH), 7.45 (m, 3H), 4.4 (bs, 2H), 4.3 (t, IH), 3.75 (s, 2H), 3.44 
(m, 4H), 2.65 (m, 2H), 1.70 (m, 2H), 1.67 (s, 6H), 1.52 (m, IH), 1.39 (m, 
2H), 1.15(m.2H). 


A30M1B13 


^HNMR (400 MHz, DMSO-dfi): 5 7.99 (m, 2H), 7.59 (m, IH), 7.51 (m, 2H), 
4.56 (bs, 2H), 4.35 (t, IH). 3.46 (m. 4H). 2.97 (m, 2H), 1.45-1.95 (m. IIH), 
1.17 (m,2H). 


A23M1B13 


^HMMR(400MHz,DMSO-d«): 5 12.45 (bs, IH), 11.02 (s, lH),8.67(s, 
IH), 8.07 (m, 4H), 7.65 (m, 2H), 4.61 (bs, 2H), 4.35 (t, IH). 3.46 (m, 4H), 
2.63 (m, 2H), 1.45-1.85 (m, 8H), 1.52 (m, IH), 1.42 (m. 2H), 1.18 (m, 2H). 


A14M1B13 


^HNMR(400 MHz, DMSO-d«): 5 12.23 (bs, IH). 10.64 (s. IH), 4.42 (bs, 
2H), 4.35 (t, IH), 3.47 (m, 2H), 3.33 (m. 2H), 2.56 (m, 2H), 1.82 (m. IH), 
1.65 (m, 2H), 1.59 (s, 6H), 1.52 (m, 1H),1.4 (no, 2H), 1.12 (m, 2H), 0.78 (m, 

4ir). 


A04M1B13 


'HNMR(400 MHz, DMSO-dc): 5 12.43 (bs, IH), 10.84 (s, IH), 7.76 (m, 
IH), 738 (m. IH). 7.2 (m, IH), 4.56 (bs. 2H). 4.34 (t. IH), 3.45 (m. 2H), 
3.33 (m, 2H), 2,56 (m. 2H), 1.75-1.55 (m, 8H), 1.53 (m, IH), 1.40 (m, 2H), 
l.lS(iii,2H). 
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A16M1B13 


'HNMR (400 MHz, DMSO-d<i): 5 12.45 (bs, IH), 11.02 (s, IH), 8.12 (m. 
2H), 7.51 (m, 2H). 4.56 (bs, 2H), 4.35 (t, IH), 3.48-3.20 (m, 4H), 2.61 (m, 
2H), 1.72-1.09 (m,13H). 


A22M1B13 


^HNMR (400 MHz, DMSO-de): 5 12.40 (bs, IH), 1 1.02 (s, IH), 7.3-8.4 (m, 
7H), 4.65 (bs, 2H), 4.33 (t, IH), 3.44 (m, 4H), 2.65 (m, 2H), 1.70 (m, 2H), 
1.67 (s, 6H), 1.52 (m, IH), 1.39 (m, 2H), 1.15 (m, 2H). 


A13M1B13 


*HNMR (400 MHz, DMSO-dc): 5 1.15 (m, 2 H) 1.40 (q, J5=6.54 Hz, 2 H) 
1.51 (m, 1 H) 1.59 (s, 6 H) 1.68 (m, 2 H) 1.79 (m, 1 1.91 (m, 1 H) 2.07 
(m, 2 H) 2.17 (m, 2 H) 2.61 (t, ^12.13 Hz, 2 H) 3.24 (m, 1 H) 3.39 (d, 
^14.75 Hz, 2 H) 3.47 (m, 2 H) 4.35 (m, 1 H) 4.49 (s, 2 H) 10.19 (s, 1 H) 
12.22 (s, 1 H) 


A21M1B13 


^HNMR (400 MHz, DMSO-de): 6 1 .16 (m, 2 H) 1 .40 (q, J5=6.71 Hz, 2 H) 
1.55 (no, 1 H) 1.64 (s, 6 H) 1 .69 (d, .^12.80 Hz, 2 H) 2.62 (m, 2 H) 3.42 (d, 
^■11.83 Hz, 2 H) 3.47 (m, 2 H) 4.35 (t, >=5.12 Hz, 1 H) 4.58 (s, 2 H) 6.62 
(m, 1 BO 7.83 (d, J5=1.46 Hz, 1 H) 7.99 (d, J^.39 Hz, 2 H) 8.15 (d, >=8.17 
Hz, 2 B) 8.65 (d, ^.44 Hz, 1 IQ 10.94 (s, 1 H) 12.43 (s, 1 H) 


A2SM1B13 


^HmiR (400 MHz, DMSO-d6): 5 12.02 (bs, IH), 8.82 (bs, IH), 7.3 (m, 
5H), 7.0 (bs, IH), 4.40 (s, 2H), 433 (m, 3H), 3.45 (m, 2H), 3.33 (m, 2H), 
2.59 (m, 2H), 1.66 (m, 21^), 1.57 (m, 7H), 1.40 (m, 2H), 1.13 (m, 2H). 


A27M1B13 


^HNMR (400 MHz, DMSO-de): 5 12.20 (bs, IH), 9.02 (bs, IH), 7.45 (m, 
IH), 731 (m, IH), 7.12 (m, IH), 6.81 (m, IH), 4.47 (bs, 2H), 434 (t, IH), 
3.46 (m, 2H), 3.32 (m, 2H), 2.62 (m, 2H), 1.66 (m, 2H), 1.58 (m, 7H), 1.40 

(m,2H), 1.15 (m,2H). 


A24M1B13 


^HNMR (400 MHz, DMSO-d^: 6 12.03 (bs, HQ. 8.79 (bs, IH), 7.24 (m, 
IH), 7.18 (m, 3H), 6.92 (bs, IH), 4.39 (bs, 2H), 435 (t, IH), 4.31 (na, 2H), 
3.46 (m, 2B), 3.33 (m, 2H), 2.56 (m, 2H), 23 (s, 3H), 1.65 (m, 2H), 1.58 (m, 
7H), 1.40 (m, 2H), 1.13 (m, 2H). 


A26M1B13 


'HNMR (400 MHz, DMSO-ds): 5 1 1.99 (bs, IH), 8.66 (bs, IH), 6.56 (bs, 
IH), 438 (bs, 2H), 435 (t, 1^, 3.46 (m, 2H), 3.32 (na, 2H), 3.05 (m, 2H), 
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2.56 (m, 2H), 1.66 (m, 2K), 1.57 (m, TH), 1.46 (m, 4H), 1.14 (m, 2H), 0.88 
(t, 3H). 


A12M1B13 


miR (400 MHz, DMSO-de): 6 ppm 0.92 (d, J=6.46 Hz, 6 H) 1 . 12 (m, 2 
H) 1.39 (q, J£=6.58 Hz, 2 H) 1.54 (m, 1 H) 1.59 (s, 6 H) 1.67 (d, ^"=14.51 Hz, 
2 H) 2.06 (m, 1 H) 2.16 (d, J=6.95 Hz, 2 H) 2.60 (m, 2 H) 3.38 (na, 2 H) 3.46 
(m, 2 H) 4.35 (t, ^.12 Hz, 1 H) 4.46 (s, 2 H) 10.30 (s, 1 H) 12.23 (s, 1 H) 


A54M1B13 


'HNMR (400 MHz, DMSO-dfi): 5 ppm 1.15 (m, 2 H) 1.40 (q, >=6.63 Hz, 2 
H) 1.53 (m, 1 H) 1.64 (s, 6 H) 1.68 (d, .^12.93 Hz, 2 H) 2.62 (t, JE=11.89 Hz, 
2 H) 3.42 (d, J^ll.22 Hz, 2 H) 3.46 (m, 2 H) 4.35 (t, >4.88 Hz, I H) 4.57 
(s, 2 H) 7.77 (t, js=8.72 Hz, 1 H) 7.97 (d, J5=6.10 Hz, 1 H) 8.30 (d, ^.68 Hz, 
1 H) 8.36 (s, 1 H) 11.21 (s, 1 H) 12.49 (s, 1 H) 


A01M1B27 


*HNMR (400 MHz, DMSO-d«): 5 ppm 0.86 (t, 3 H), 1.27 (m, 2 H), 1.38 (m, 
2 H), 1 .61 (s, 6H), 3.0 (m, 2 H), 4.41 (m, 2 H), 5.98 (bs, IH), 7.31 (m, 2 H), 
8.06 (m, 2 H), 10.86 (s, 1 H) 12.39 (s, 1 H). 


A01M2B27 


^H NMR. (400 MI^ DMSO-de): 5 ppm 0.78 (m, 2 H), 0.86 (t, 3 H), 1 .27 (m, 
2 H), 1 .38 (m, 2 H), 2.06 (m. 2 H), 3.0 (m, 2 H), 4.41 (m, 2 H), 5.98 (bs, 1 
H), 7.31 (m, 2 KO, 8.05 (m, 2 H), 10.86 (s, 1 H) 1238 (s, 1 H). 




H NMR (400 MHz, JDMSO-d«j: o ppm I .UU (1^ J rL), 1 .OZ (S, oJtl), d.U4 ^m, 
2 H), 4.42 (m^ 2 H), 6.01 (bs, IH), 7.30 (m, 2 H), 8.07 (m, 2 H), 10.85 (s, 1 
H) 12.38 (s, 1 H). 


A5SM1B28 


*H NMR (400 MHz, DMSO-de): 5 ppm 1 .00 (t, 3 H), 1 .49 (d, ^.50 Hz, 3 
H), 1.55 (s, 3 H), 1.58 (s, 3 H), 3.01 (m, 2 H). 4.04 (q, 1 EC), 4.34 (m, 2 H), 
5.99 (bs, IH), 7.48 (m, 3 H), 7.87 (m, 4 H), 10.61 (s, 1 H) 12.23 (s, 1 H). 


A01M2B28 


'H NMR (400 MHz, DMSO-d^: 5 ppm 0.78 (m, 2 H), 0.99 (m. 3 H), 2.06 
(m, 2 H), 2.98 (m, 2 H), 4.56 (m, 2 H), 6.14 (bs, 1 H), 7.33 (m, 2 H), 8.07 
(m, 2 H), 10.88 (s, 1 H) 12.09 (s, 1 H). 


A48M2B28 


'H NMR (400 MHz, DMSO^): 5 ppm 0.74 (m, 2 H), 0.96 (m, 3 H), 2.03 
(m, 2 H), 2.96 (m, 2 H). 3.80 (s, 2 H), 4.45 (s, 2 H), 5.68 (bs. 1 H), 6.06 (bs, 
1 H), 7.4-8.0 (m, 7 H), 10.70 (s, 1 H). 
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A01M1B49 


*H NMR (400 MHz, DMSO-d^): 5 ppm 1 .06 (d, ^.55 Hz, 6 H), 1 .61 (s, 6 
H), 3.78 (m, 1 H), 4.41 (m, 2 H), 5.66 (m, 1 H), 7.3 1 (m, 2 H), 8.06 (m, 2 H), 
10.85 (s, 1 H) 12.39 (s, 1 H). 


A48M1B49 


'H NMR (400 MHz, DMSO-cU): 5 ppm 1 .01 (d, ^.5 Hz, 6 H), 1 .56 (s, 6 
H), 3.76 (m, 1 H), 4.29 (m, 2 H), 5.66 (m, IH), 7.47 (m, 3 H), 7.78 (m, 1 H), 
7.85 (m, 3 l±), lO.OV (S, 1 xlj 12.24 (S, 1 H). 


A01M2B49 


^HNMR (400 MHz, DMSO-de): 6 ppm 0.81 (m, 2 H), 1 .09 (d, J^.64 Hz, 6 
H), 2.09 (m, 2 H), 3.74 (m, 1 H), 4.60 (m, 2 H). 5.85 (m, 1 H), 7.36 (m, 2 H), 
8.10 (m, 2 H), 10.92 (s, 1 H) 11.76 (s, 1 H). 


A01M1B55 


*HNMR (400 MHz, DNfKO-d<s): 6 ppm 1.57 (m, 2 H), 1.63 (s, 6 H), 1.73 
(m, 2 H), 2.25 (m, 1 H), 2.64 (m, 2 H), 3.43 (m, 2 H), 4.56 (m, 2 H), 6.75 (s, 
1 H), 7.27 (s, 1 H), 7.34 (m, 2 H), 8.09 (m, 2 H), 10.92 (s, 1 H) 12.45 (s, 1 
H). 


A01M2B55 


^HNMR (400 MHz, DMSO-dg): 6 ppm 0.96 (m, 2H), 1 .55 (m^ 2 H), 1.71 
(m, 2 H), 1.82 (m, 2 H), 2.34 (m, 1 H), 2.75 (m, 2 H), 3.48 (m, 2 H), 4.67 (m, 
2 H), 6.75 (s, 1 H), 7.28 (s, 1 H), 7.35 (m, 2 H), 8.10 (m, 2 H), 10.98 (s, 1 H) 
12.19 (s,lH). 



Example 21 

Several compounds of the invention of formula (la) and (lb), being prepared as formerly 
5 reported, were also characterised by means of UPLC/Mass techoaiques, hence tfirough 
retention time (r.t.) and Mass CM-HEI]'*'* 
The operative conditions are reported below: 
HPLC/MS Method 1 

The HPLC equipment consisted of a Waters 2790 HPLC system equipped with a 996 
10 Waters PDA detector and Micromass mod. ZQ single quadrupole mass spectrometer, 
equipped wilfa an electrospray (ESI) ion source. lustrument control, data acquisition and 
data processing were provided by Millennium 4.0 and MassLynx 3.S software. 
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HPLC was carried out at 25*^0 at a flow rate of 1 ml/min using a RP 1 8 Waters X Terra (4,6 
X 50 mm, 3.S fxm) column. Mobile phase A was ammonium acetate 5 mM buffer (pH 5.5 
with acetic acid/acetonitrile 95:5), and Mobile phase B was HaO/acetonitrile (5:95); the 
gradient was from 10 to 90% B in 8 minutes then hold 90% B 2 minutes. The injection 
5 volume was 10 fil. 

The mass spectometer was operated in positive and in negative ion mode, the capillary 
voltage was set up at 2.5 KV; the source temperature was 120^C; cone was 10 V; full scan, 
mass range from 100 to 800 amu was set up. 
HPLC/MS Method 2 

10 Hie HPLC equqvment consisted of a Waters 2790 HPLC system equipped with a 996 
Waters PDA detector and Micromass mod. ZQ singfle quadrupole mass spectrometer, 
equipped with- an electrospray (ESI) ion source. Instrument control, data acquisition and 
data processing were providen by Millennium 4.0 and MassLynx 3.5 software. 
HPLC was carried out at 25''C at a flow rate of 1 ml/min using a RP 1 8 Waters X Terra (4,6 

15 X 50 man, 3.5 pm) colunm. Mobile phase A was ammonium acetate 5 mM buJBfer ^H 5.5 
with acetic acid/acetonitrile 95:5), and Mobile phase B was H20/acetomtrile (5:95); tibie 
gradient was fiom 10 to 90% B in 4 min then hold 90% B 1 minute. The injection volume 
was 10 pi. 

The mass spectometer was operated in positive and in n^ative ion mode, the capillary 
20 voltage was set vp at 2.5 KV; flie source temperature was 120®C; cone was 10 V; full scan, 
mass range from 100 to 800 amu was set up. 
HPLC/MS Method 3 

Mass spectra were recorded on a Finnigan LCQ ion trap mass spectrometer using the 
electrospray (ESI) ionization technique with positive and negative ion detection. The mass 
25 spectrometer was directly connected to a SSP4000 HPLC system (Thermo Separation), 
equipped with an LcPal autosampler (CTC Analytics) and a UV 6000LP PDA detector 
(Thermo Separation). Instrument control, data acquisition and processing were performed 
by using Xcalibur 1.2 software. HPLC analysis were carried out at room temperature at a 
flow rate of 1 ml/min using an RP C18 Waters X-Terra colimm (4.6x 50nmi; 3.5 ysxx). 
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MobUe phase A was ammonium acetate 5 mM buffer (pH 5.5 with acetic acid): acetonitrile 
90:10, and Mobile phase B was ammonimn acetate 5 mM buffer (pH 5.5 with acetic acid): 
acetonitrile 10:90; the gradient was from 0 to 100% B in 7 minutes then hold 100% B for 2 
minutes before requifibration. Total LC time is 12 minutes. The injection volume was 
5 10^1. UV Detection was performed between 215 and 400 nm. 

Ions were generated under the following conditions: BSI sprayer voltage 4.0 kV, heated 
cspillary temperature 255^C, sheath gas nitiogen wilfa a pressure of 5.0 Bar. A full scan 
detection mode (from 50 to 1000 amu) was used with an MS/MS analysis of the most 
intense ion (normalized collision energy: 35%). 
10 UV Detection: 215-400 nmu 
HPLC/MS Method 4 

The HPLC system used (Alliance 2790, with thennostated autosampler and divert valve 
LabPro, UV detector 2487 and satin interfiace, ZQ mass spectrometer with ESI inter&ce) is 
a product of Waters Inc., Milford, Massachusetts. The chemiluminescent nitrogen detector 

15 (CLND) mod 8060 is a product of ANTEK Instruments Inc., Houston, Texas. The liquid 
handler Mmiprep 75 is a product of Tecan Group Ltd., Maennedor^ Switzerland. 
The chromatographic conditions used were as follows: The flow rate was set at 1 mL/min. 
Two mobile phases (mobile phase A: 0.1% formic acid, mobile phase B: 0.1% formic acid 
in methanol) were employed to run in 10 min a linear gradient from 5 % B to 95 % B, 

20 which was maintained for 2 min, and followed by re-equilibration at 5% B for the next 3 
minutes. R\m time was 15 min. Injection volume 10 jiL, autosampler temperature 25°C, 
detection wavelength 220 nm. 

As reported in the following table VI, some other compoimds of formula (la) and (lb) were 
prq>ared, each identified through the aforementioned A-M-B coding system, and further 
25 characterised through HPLCyMass, according to the experimental conditions being above 
reported. 
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Table VI 



Confound 


HPLC Mefhod 


r.t (min) 


(m+hT 


A01M1B09 


3 


4.60 


386.0 


A01M1B10 


3 


3.52 


388.0 


A01M1B11 


1 


5.55 


400.5 


A01M1B16 


1 


2.82 


415.5 


A01M1B18 


1 


3.06 


455.5 


A01M1B23 


3 


2.71 


406 0 


A01M1B24 


3 


5.05 


434 0 


A01M1B25 


3 


3.10 


376.0 


A01M1B26 


3 


2.80 


362,1 


A01M1B2g 


1 


4.00 


431.5 


A01M1B30 


1 


3.39 


402.4 


A01M1B31 


1 


2.60 


431.5 


A01M1B32 


3 


6.07 


430.0 


A01M1B33 


3 


3.67 


416 0 


A01M1B35 


1 


3.66 


402.4 


A01M1B36 


1 


2.70 


401.5 


A01M1B37 


1 


4.75 


404.4 


A01M1B38 


1 


2.76 


401.5 


A01M1B40 


1 


2.74 


475.5 


A01M1B41 


3 


4.75 


510.1 


A01M1B42 


1 


3.79 


480.5 


A01M1B46 


3 


2.68 


419.0 


A01M1B49 


3 


3.87 


360.0 


A02M1B11 


2 


2.35 


400.5 


A02M1B16 


2 


1.09 


415.5 


A02M1B18 


2 


1.16 


455.5 


A02M1B2g 


2 


1.64 


431.5 


A02M1B30 


2 


1.36 


402.4 


A02M1B31 


2 


0.96 


431.5 


A02M1B35 


2 


1.48 


402.4 


A02M1B36 


2 


1.01 


401.5 


A02M1B37 


2 


1.96 


404.4 


A02M1B38 


2 


1.03 


401.5 


A02M1B40 


2 


1.01 


475.5 


A02M1B42 


2 


1.59 


480.5 


A04M1B09 


1 


5.02 


404.4 


A04M1B10 


1 


3.77 


406.4 


A04M1B11 


1 


5.57 


418.5 


A04M1B25 


1 


3.25 


394.4 
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A04M1B27 




4.72 


392.4 


A04M1B28 




3.68 


364.4 


A04M1B30 




3.34 


420.4 


A04M1B33 




3.88 


434.5 


A04M1B34 




3.40 


447.5 


A04M1B41 




5.25 


528.5 


A04M1B49 




4.18 


378.4 


A05M1B11 




6.03 


418.5 


A05M1B18 




3.08 


473.5 


A05M1B2g 




4.30 


449.5 


A05M1B30 




0.72 


420.4 


A05M1B31 




2.66 


449.5 


A05M1B35 




4.00 


420.4 


A05M1B36 




2.83 


419.4 


A05M1B37 




5.17 


422.4 


A05M1B38 




2.79 


419.4 


A05M1B40 




2.82 


493.5 


A05M1B42 




4.07 


498.5 


A06M1B11 




6.09 


416.9 


A06M1B16 




3.17 


431.9 


A06M1B18 




3.39 


472.0 


A06M1B29 




4.42 


447.9 


A06M1B31 




2.99 


447.9 


A06M1B36 




3.04 


417.9 


A06M1B39 




3.15 


447.0 


A06M1B40 


1 


3.08 


492.0 


A06M1B42 




4.17 


497.0 


A07M1B11 


2 


3.07 


450.5 


A07M1B16 


2 


1.78 


465.5 


A07M1B18 


2 


1.86 


505.6 


A07M1B29 


2 


2.36 


481.5 


A07M1B30 


2 


2.11 


452.4 


A07M1B31 


2 


1.69 


481.5 


A07M1B35 


2 


2.24 


452.4 


A07M1B36 


2 


1.72 


451.5 


A07M1B37 


2 


2.73 


454.4 


A07M1B38 


2 


1.71 


451.5 


A07M1B40 


2 


1.73 


525.5 


A07M1B42 


2 


2.25 


530.5 


A10M1B11 


1 


3.83 


388.5 


A10M1B16 


1 


2.56 


403.5 


A10M1B18 


1 


2.58 


443.6 


A10M1B29 


1 


3.76 1 419.5 
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A10M1B30 




3 13 


390 


A10M1B31 

9 * 9 ■ V I ■ ^^^^ 1 




2 24 


419 5 


A10M1B37 




445 


392 5 


A10M1B38 




2 35 


38Q 


A10M1B40 




2 34 


46*^ 6 


A10M1B42 


„ .. . 


3 54 


468 6 


A12M1B09 

# « 9 9B»9W9 9 9^^^#^# 




4 43 


348 


A12M1B10 




3 18 


350 4 


A12M1B25 




2 71 


3^8 4 

WWOa*T 


A12M1B28 

9^^9v9 9 w^^^l^m 




3 08 


308 4 


A12M1B31 




1 89 


393 5 


A12M1B33 




3 40 


378 5 

Wf WaW 


A12M1B41 


1 


4 80 


472 6 


A12M1B49 




3 56 


322 4 


A13M1B09 




4 24 


346 4 


A13M1B10 


... 


2 98 


5)48 4 


A13M1B11 




4 82 


360 5 


A13M1B25 




2.52 


'^'^e 4 


A13M1B28 


1 




'^nfi 4 


A13M1B30 




2 66 


^62 4 


A13M1B31 

# % 9^#9v9 9 9^^^ 9 




1 86 


OC7 1 .vl 


A13M1B33 






'^76 


A13M1B41 




4 67 


470 6 


A13M1B49 

m % 9^^9V9 9 m^^^\0 




3 37 


'^PO 4 


A14M1B09 




3 80 


'^'^9 4 

OO^a*r 


A14M1B10 




2.57 


334.4 


A14M1B11 




8.32 


346.2 


A14M1B30 




2.28 


348.4 


A14M1B31 




1.39 


377.5 


A14M1B33 




2.87 


362.4 


A14M1B34 




2.41 


375.4 


A14M1B35 




2.52 


348.4 


A14M1B41 




4.30 


456.5 


A14M1B49 




2.94 


306.4 


A16M1B09 




5.93 


452.4 


A16M1B10 




4.78 


454.4 


A16M1B11 




6.43 


466.5 


A16M1B25 




4.27 


442.4 


A16M1B28 




4.73 


412.4 


A16M1B30 




4.32 


468.4 


A16M1B31 




3.37 


497.5 


A16M1B32 




5.20 


496.5 


A16M1B33 




4.82 


482.5 
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A16M1B34 


1 


4.34 


495 5 


A16M1B35 


1 


4.60 


468 4 


A16M1B49 


1 


5.15 


426.4 


A17M1B11 


2 


3.37 


474.6 


A17M1B16 


2 


2.29 


489.6 


A17M1B18 


2 


2.33 


529.7 


A17M1B29 


2 


2.60 


505.6 


A17M1B30 


2 


2.39 


476.5 


A17M1B31 


2 


2.08 


505.6 


A17M1B35 


2 


2.53 


476 5 


A17M1B36 


2 


2.08 


475.6 


A17M1B37 


2 


3.01 


478 5 


A21M1B09 




4.92 


434 5 


A21M1B10 




3.78 


436.5 


A21M1B25 




3.33 


424.5 


A21M1B28 




3.71 


394.4 


A21M1B31 




2.66 


479.6 


A21M1B33 




3.90 


464.5 


A21M1B49 




4.13 


408.5 


A22M1B09 




5.54 


418.5 


A22M1B10 




4.65 


420.5 


A22M1B11 




6.05 


432 5 


A22M1B25 




3.81 


408.5 


A22M1B27 


1 


5.27 


406.5 


A22M1B28 




4.33 


378 4 


A22M1B30 




3.86 


434.5 


A22M1B31 




2.92 


463.6 


A22M1B32 




4.81 


462.6 


A22M1B33 




4.40 


448.5 


A22M1B34 




3.90 


461.5 


A22M1B35 




4.46 


434.5 


A22M1B41 




4.11 


542.6 


A22M1B49 




4.77 


392.5 


A23M1B09 




5.91 


418.5 


A23M1B10 




4.67 


420.5 


A23M1B11 




6.45 


432.5 


A23M1B25 




4.16 


408.5 


A23M1B27 




5.56 


406.5 


A23M1B28 




4.62 


378.4 


A23M1B30 




4.20 


434.5 


A23M1B31 




3.21 


463.6 


A23M1B32 




5.13 


462.6 


A23M1B33 




4.72 


448.5 
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A23M1B34 




4 24 


461 5 

■tw I >w 


A23M1B35 




4 49 


434 5 


A23M1B41 




5 98 


542 6 


A23M1B49 






w«7^.w 


A24M1B09 




5 02 


411 

1 1 aW 


A24M1B10 




3 91 


413 5 

■T 1 W«W 


A24M1B28 




3 87 


371 5 

w r 1 .W 


A24M1B31 




2 73 


456 6 


A24M1B33 




4 05 


441 ^ 

■t"T 1 bW 


A24M1B49 




4 28 


WWWaW 


A25M1B09 




4 65 


*^Q7 '5 

WW f aW 


A25M1B10 




3 5^ 


^QQ ^ 

www.w 


A25M1B25 




3 13 

W* 1 w 


387 5 

WU f aW 


A25M1B28 




3 48 


357 4 

wWr 


A25M1B30 




3 20 


413 5 


A25M1B31 




2 26 


442 5 


A25M1B33 




3 47 


427 5 


A25M1B41 




4 94 


521 6 


A25M1B49 






Or 1 aW 


A26M1B09 




3 87 


'^4Q4 

w*TWa*r 


A26M1B10 


1 


2 72 


351 4 

WW 1 a"T 


A26M1B28 




2 62 




A26M1B33 




3 00 

W> WW 


379 5 

w f w>w 


A26M1B4g 




3 06 

WvWW 


323 4 

W^Wa*T 


A27M1B09 




5 34 

w«w^ 


401 5 

■fW 1 aW 


A27M1B10 




4.13 


403.4 


A27M1B25 




3.65 


391.4 


A27M1B31 




2.85 


446.5 


A27M1B33 




4.22 


431.5 


A27M1B49 




4.52 


375.4 


A30M1B09 




4.78 


368.5 


A30M1B10 




3.53 


370.4 


A30M1B11 




5.33 


382.5 


A30M1B25 




3.04 


358.4 


A30M1B27 




4.45 


356.4 


A30M1B28 




3.43 


328.4 


A30M1B30 




3.13 


384.4 


A30M1B31 




2.27 


413.5 


A30M1B33 




3.69 


398.5 


A30M1B34 




3.21 


411.5 


A30M1B35 




3.38 


384.4 


A30M1B41 




5.06 


492.6 


A30M1B49 




3.91 


342.4 



wo 2004/056827 



PCT/EP2003/050942 



99 



A48M1B09 


3 


5.30 


432 1 


A48M1B10 


3 


4 18 


434 1 


A48M1B23 


3 


3 38 


452 1 


A48M1B24 


3 


3 78 


480 1 


A48M1B25 


3 


3 83 


422 1 


A48M1B26 


3 


3 48 


408 2 


A48M1B30 


3 


4 00 


448 P 


A48M1B31 


3 


3 22 


477 1 

"Tf I.I 


A48M1B32 


3 


4 28 

mm iW 


476 3 


A48M1B33 


3 


4 23 


46^> 1 


A48M1B40 


3 


3 33 




A48M1B41 


3 


4 72 


566 2 


A48M1B46 


3 


3 43 


465 1 


A48M1B49 


3 


4.77 


406 1 


A53M1B09 




3 10 


417 5 


A53M1B28 


A 


2.02 


377 5 

Off .w 


A53M1B49 


A 


2 37 


391 5 


A54M1B09 




5 87 


436 4 


A54M1B10 




4 65 


438 4 


A54M1B11 




9.71 


450 1 


A54M1B25 


A 


4.14 


426 4 


A54M1B28 


A 


4 60 




A54M1B31 


A 


3 22 


481 5 


A54M1B33 


A 


4 70 


466 5 


A54M1B34 


A 


4 20 


479 5 


A54M1B35 


^ 


4.46 


452.4 


A54M1B41 




5.93 


560.6 


A54M1B49 




5.05 


410.4 


A01M2B11 


2 


2.75 


398.5 


A01M2B16 


2 


1.40 


413.5 


A01M2B18 


2 


1.50 


453.5 


A01M2B29 


2 


2.08 


429.5 


A01M2B30 


2 


1.71 


400.4 


A01M2B31 


2 


1.27 


429.5 


A01M2B35 


2 


1.84 


400.4 


A01M2B36 


2 


1.31 


399.2 


A01M2B37 


2 


2.33 


402.4 


A01M2B38 


2 


1.34 


399.4 


A01M2B40 


2 


1.34 


473.6 


A01M2B42 


2 


1.93 


478.5 


A06M2B09 


1 


5.52 


400.9 


A06M2B11 


1 


6.04 


414.9 


A06M2B16 


1 


2.95 


429.9 
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A06M2B18 


- - 


3.16 


470.0 


A06M2B2g 


1 


4.57 


445.9 


A06M2B30 




3.82 


416.9 


A06M2B31 


1 


2.90 


445.9 


A06M2B35 


. 


4.08 


416.9 


A06M2B36 


..„ 


2.94 


415.9 


A06M2B37 


. .,, , 


5.20 


418.9 


A06M2B38 




3.00 


415.9 


A06M2B40 




3.03 


490.0 


A07M2B11 


2 


3.10 


448.5 


A07M2B16 


2 


1.80 


463 5 


A07M2B18 


2 


1 90 


503 5 


A07M2B29 


2 


2.46 


479 5 


A07M2B30 


2 


2.13 


450.4 


A07M2B31 


2 


1.71 


479.5 


A07M2B35 


2 


2.26 


450.4 


A07M2B36 


2 


1.74 


449.4 


A07M2B37 


2 


2.75 


452.4 


A07M2B38 


2 


1.78 


449.4 


A07M2B40 


2 


1.76 


523.5 


A07M2B42 


2 


2.29 


528.5 


A17M2B16 


2 


2.10 


487.6 


A17M2B18 


2 


2.17 


527.6 


A17M2B29 


2 


2.73 


503.6 


A17M2B30 


2 


2.40 


474.5 


A17M2B31 


2 


2.01 


503.6 


A17M2B35 


2 


2.55 


474.5 


A17M2B36 


2 


2.03 


473.5 


A17M2B37 


2 


3.05 


476.5 


A17M2B38 


2 


2.07 


473.5 


A17M2B40 


2 


2.04 


547.6 


A17M2B42 


2 


2.55 


552.6 
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CLAIMS 

1) A method for treating cell proliferative disorders caused by and/or associated vnOx an 
altered cell cycle dependent kinase activity, by administering to a mammftl in need thereof 
an effective amount of a compound represented by formula (la) or (lb) 



5 




wheiein 

R is a group -COR% -CONHR* or -CONR*R^ i?i*erem R* and R^ are, each independently, 

hydrogen or an optionally substituted group selected from straight or branched Ci-C6 aJkyl, 

Q-Cfi cycloalkyl, aryl, aiylalkyl, heterocyclyl or heterocyclylalkyl or; together with the 
10 nitrogen atom to which they are bonded, R^ and R^ may form an optionally substituted 5 or 

6 membered heterocycle optionally containing one additional het^atom or heteroatomic 

group selected among N, NH, O or S; 

Ri is selected from the groiq) consisting o£ 

a) straight or branched C3-C4 aSkyl; 
15 b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety 

comprises any Ca-Q cycloalkyl group and \(Hherein tiie alkyl moiety comprises any straight 

or branched C1-C4 alkyl group: 

c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4- 
(aminosulfonyl)phenyl; 4-(dimethylaminometfayl)phCTyl; 4-(4-metiiy]^q>erazinyl)methyl- 

20 phmyl; 

d) a group of formula (Ila) or (lib): 
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(Ha) (lib) 
wherein, in formula (Da), the cycle represents a 5 to 7 membered heterocyclic ring wherin 
X, directly linked to the rest of the molecule3 represents a carbon or nitrogen atom; Y is a 
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of 
5 X and Y is otfao: than a carbon aton^ R*^ is, independmfly jGbom each other and in any one 
of the fi^e positions of the heterocyclic ring of formula (lb), a halogen atom or hydroxy 
group or it is an optional^ substituted group selected from straight or branched CrC6 
alkyl, Q-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heteiocyclylalkyl, ammo, 
aminocarbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcaibonyl or aiylcarbonyl; and n 
10 is 0 or an integer from 1 to 4; 

e) a group of formula (lie) or (Ild): 




Olc) (Ild) 

wherein R*^ and R^ represent, the same or diffi^rmt and mdqpendently from each other, 
a hydrogen atom or a straight or branched Ci-Ce alkyl optionaUy substituted by one or 
15 more groups selected from hydroxy (-OB0, aminocarbonyl (-CONH2) or 
methylaminocarbonyl (-CONHCH3); 

provided tiiat in formula (la), when Ri is a group of formula (Dc) and one of R*^ or R*^ is a 
hydrogen atom whilst the other of R** or R'** is etl^l or n-butyl, then R is other than -COR* 
with R* as 3-biomophenyl, benzyl, 4-tert-butyl^henyl, 4-t^-butylphenyhnetiiyl, 4- 
20 fluorophenylmethyl, cyclopropyl or 2-naphthylmetfayl; 
or a pharmaceutically acceptable salt thereof 

2) The method according to claim 1 wherein the cell proliferative disorder is selected from 
the groiq> consisting of cancer, Alzheimer's disease, viral infections, auto-immune diseases 
and neurodegenerative disorders. 
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3) The method according to claim 2 wherem the cancer is selected from the group 
consisting of carcinoma, squamous cell carcinoma, hematopoietic tumors of myeloid or 
lynophoid lineage, tumors of mesenchymal origfai, tumors of flie central and peripheral 
nervous system, melanoma, seminoma, teratocarcinoma, osteosarcoma, xeroderma 

5 pigmmtosum, keratoxandioma, tibyroid follicular cancer, and Ki^osi's sarcoma. 

4) The method according to claim 1 wherein the cell proliferative disorder is selected from 
the group consisting of benign prostate hyperplasia, ftmilial adenomatosis polyposis, 
neuro-fibromatosis, psoriasis, vascular smooth cell prolifemtion associated with 
atherosclerosis, pulmonary fibrosis, arthritis, glomerulonephritis and post-surgical stenosis 

10 and restenosis. 

5) The method according to claim 1 which provides tumor angiogenesis and metastasis 
inhibition. 

6) The method according to claim 1 which provides organ transplant rejection and host 
versus graft disease treatments. 

15 7) The method according to claim 1 which provides treatment or prevention of 
radiother^y-induced or chemodierapy-mduced alopecia. 

8) The method according to claim 1 fiirther comprising subjecting the mammal in need 
thereof to a radiation therapy or chemotherapy regimen in combination with at least one 
cytostatic or cytotoxic agent 
20 9) The method according to claim 1 wherein die mammal in need thereof is a human. 

10) A method for inhibiting cyclin dependent kinase activity which comprises contacting 
the said kinase with an effective amount of a compound as defined in claim 1. 

11) A compomd represented by formula (la) or (lb) 




(lb) 
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wherein 

R is a group -COR% -CONHR*" or -CONR^R'' wherein R* and R* are, each independently, 

hydrogen or an optionally substitated group selected from straight or branched Q-Q alkyl, 

C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together wiflx the 
5 nitrogen atom to which tiiey are bonded, andR^ may form an optionally substituted S or 

6 membered heterocycle optionally containing one additional heteroatom or heteroatomic 

group selected among N, >]H, O or S; 

Ri is selected from the group consisting o£ 

a) straight or branched C3-C4 aSkyl; 
10 b) qrcloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety 

comprises assxy C3-C6 cycloalltyl group and wherein the alkyl moiety comprises any straight 

or branched C1-C4 alkyl group: 

c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difIuorophenyl; 4- 
(aminosulfonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl- 

15 phenyl; 

d) a group of formula (Ila) or (lib): 



wherein, in formula (Ha), the cycle represents a 5 to 7 membered heterocyclic ring wheiin 
X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a 

20 carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of 
X and Y is other than a carbon atom; R*^ is, independentiy from each other and in any one 
of the free positions of the heterocyclic ring of formula (Ila), a halogen atom or hydroxy 
group or it is an optionally substituted group selected from straight or branched C1-C6 
alkyl, C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, ammo, 

25 aminocarbonyl, carboxy, 0x0 (=0), alkoxycaibonyl, alkylcarbonyl or aiylcarbonyl; and n 
is 0 or an integer from 1 to 4; . 
e) a groiq> of formula (lie) or (lid): 




(Ila) 



(lib) 
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O 



(lie) (lid) 



wheiein R^, R*^ and R° represmt, fte same or different and independently fiom each other. 



a hydrogen atom or a straight or branched Ci-Q alkyl optionally substituted by one or 
more groups selected jSom hydroxy (-OH), aminocarbonyl (-CONH2) or 

5 mefhylaminocarbonyl (-CONHCH3); 

provided tiiat in formula (la), when Ri is a group of formula (He) and one of R** or R**^ is a 
hydrogen atom whilst the other of R"* or R*^ is ethyl or n-butyl, then R is other than -COR* 
with R^ as 3-bromophenyl, benzyl, 4-tert-butylph©[iyl, 4-tert-butylphenyhnethyl, 4- 
fluorophenylmethyl, cyclopropyl or 2-naphthyhnethyI; 

10 or a pharmaceutically acceptable salt thereof 

12) A compound of formula (la) or (lb) according to claim 1 1 wh^in R is a group 
-COR% R* is as defined in claim 1 1 and Ri is tert-butyl. 

13) A compound of formula (la) or (lb) according to claim 1 1 wherein R is a group 
-COTSaSR\ R* is as defined in claim 1 1 and Ri is tert-butyl. 

15 14) A compound of formula (la) or (lb) according to claim 11 wherein R is a group 
-COMR%^ R"" and R^ axe as defined in claim 1 1 and Ri is tert-butyl. 
15) A compound of formula (la) or (lb) according to claim 11 wherein R is as defined in 
claim 1 1 and Ri is a group of formula (Ua) selected fi'om: 



20 wherein n and R° are as defined in claim 1 1 . 

16) A compound of formula (la) or (lb) according to claim 11 wherein R is as defined in 
claim 11 and Ri is a groi^ of formula (Ua) selected fix>m: 
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wherein is as defined in claim 11. 

17) A conipoiind of fomiiila (la) according to claim 11, wherein R is a gx>Mp -CX)R^ with 
R^ as 4-fluorophenyl or cyclobutyl, and Ri is as defined in claim 1 1. 

18) A confound of formula (la) according to claim 1 1 wherein R is as defined in claim 1 1 
and Ri is a group selected from tert-butyl, l-methyl-piperidyl-4-yl, 1-methyl-piperazinyl- 
4-yl, 2-(R,S)-tetrahydiofbranyl-2-yl, 2-0Et)-tetrahydrofliranyl-2-yl or 2-(S)- 
tetrahydrofliranyl-2-yl. 

19) A compound of formula (la) or (lb), according to claim 1 1, wherein any of R*, R^ and 
R^ is a group, as defined in claim 11, optionally further substituted in one or more of their 
free positions, by groiq)s independently selected from: halogen, nitro, oxo groups (=0), 
cyano, aftyl, polyfluorinated alkyl, polyfluorinated alkoxy, alkenyl, alkynyl, hydroxyalkyl, 
aryl, arylalkyl, heterocyclyl, cycloalkyl, hydroxy, alkoxy, aryloxy, heterocyclyloxy, 
methylenedioxy, alkylcarbonyloxy, arylcarbonyloxy, cycloalkenyloxy, 
alkylideDeaminooxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxycarbonyl, 
amino, ureido, alkylamino, dialkylamino, arylamino, diarylamino, formylamino, 
alkylcaibonylaminOy aiylcarbonylamino, heterocyclyloarbcKnylamino, 
alkoxycarbonylamino, alkoxyimino, alkylsulfonylamino, aiylsulfonylamino, fonnyl, 
alkylcaibonyl, aiylcaibonyl, <r/cloa]kylcarbonyl, heterocyclylcarbonyl, aminocarbonyl, 
alkylaminocarbonyl, diaD^laminocarbonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, 
alkylaminosulfonyl, dialkylaminosulfonyl, arylthio and alkylthio. 

20) A compound of formula (la) or (lb), optionally in the fonn of a pharmaceutically 
acceptable sall^ selected from the group consisting of: 

N-{6,6-dimethyl-S-[(l-methylpiperidin-4-yl)carbonyl]-2,4,S,6-tetrahydropy^ 
c]pyrazol-3-yl}cyclobutanecaxboxamide; 

N-[5-(2,2-dimethylpropanoyl)-6,6-dime1fayl-l,4,S,6-tetrahydn>py^ 
4-fluorobenzamide; 
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N-[5-(2^-dime4ylpropanoyl)-2A5,6-teti^ydropyiTOlo[3,4^ 

spirocyclopropan-3-yl]-4-fhaoiobeiizaimde; 

N- {6,6-dime1hyl-5-[(2R>te1rahydrofuran-2-^^^ 

c]pyiazol-3-yl}-4-fluorobenzaii]ide; 

N-{6,6-dimelJiyl-5-[(2S>tetrahydrofiiia^ 

c]pyrazol-3-yl}-4-fli]orobenzainide; 

N-{6,6-dimefhyl-5-[(l-inefliylpiperidin-4-yl)c^ 

c]pyTazol-3-yl}-4-fiuaix>baizainide; 

N-[5-[(l-nieaiyIpiperidm-4-yl)caibonyl]-^^ 

spiiocyclopn>paa-3-yl]-4-fIuorobm^^ 

N-{6,6-dimefhyl-S-[(4-metfaLylpipeiazin-l-yQ 

pyin>lo[3,4-c]pyrazol-3-yl}-4-fluorobeiizaimde; 

N-[5-[(4-0ie4hylpiperazin-l-yl)caiboiqrl>2A5,^^ 

spiiocyclopix>pan-3-yl]-4-£luoiob€]izaimde; 

4-CWoro-N-[6,6-dimethyl-5-(4-pyrroKdin-l-yto^ 

tetrahydro-pyrrolo[3,4-c]pyrazol-3-yI]~benzaiiride. 

21) Any compound of formula (la) and (lb), optionally in the form of a pharmaceutically 
acceptable salt, as specifically identified in tables m, IV» V and VI of the experimental 
section. 

22) The compound A13-M1-.B03 of formula (la) wherein R is a group -COR* with R* as 
cyclobutyl and Ri is a group of formula (Ha) corresponding to l-methyl-piperidyl-4-yl, 
either as such or in the form of hydrochloride or mesylate salt 

23) A process for preparing a compoxmd of formula (la) or (lb) as defined in claim 11, or 
the pharmaceutically acceptable salts thereof, which process comprises: 

a) reacting a compound of formula (Ilia) or (mb) 



witii acrylonitrile so as to obtain the coiresponding derivative of formula (IVa) or (IVb) 
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10 




X 



COOH 
(IVb) 



COOH 
(IVa) 

b) protecting ttie amino groiq> of the co]]q>otind of fommla (IVa) or (IVb) so as to obtain 
the corresponding derivative of formula (Va) or (Vb) 



X. 



\ 



X 



COOH 
(Vb) 



COOH 
Q (Va) 

wherein Q is a suitable amino protecting group; 

c) reacting tiie compound of formula (Va) or (Vb) with a suitable alkylating agent so as to 
obtain the corresponding ester derivative of formula (Via) or (VIb) 




X 



COOAlk 
CVIb) 



COOAlk 
Q (Via) 

wherein Alk stands for a suitable C1-C4 alkyl group; 

d) reacting the conopound of formula (Via) or (VIb) witii sodium hydride (NaH) so as to 
obtain the corresponding derivative of formula (Vila) or (Vllb) 



(Vila) 



(Vllb) 



CN CN 
e) reacting the compound of formula (Vila) or (Vllb) with hydrazine hydrate so as to 
obtain the coiiq>ound of formula (VHIa) or (Vmb) 
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f) reacting the compound of formula (Vnia) or (Vmb) with ethyl chloroformate so as to 
obtain the derivative of formula (IXa) or (JXb\ each one ia any of the two legioisomeric 
forms 




and reacting the conipounds of fommla (IXa) or (DCb) accoiding to any one of the 
alternative steps (g.l), (g.2) or (g.3) 
g.l) with a compound of formula (X) 

R^CO-Z (X) 

wherein is as defined in claim 11 and Z is a halogen atom, so as to obtain the compound 
of formula (XIa) or (Xlb) 




wherein R is a group -COR*; 

g.2) with a compound of formula (XU) 

R*-NCO (XU) 
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wherein is as defined in claim 11, so as to obtain the compound of the formula (XIa) or 
(Xlb) wherein R is a group -COISIHR^ or 

g.3) with a suitable amine of formula (Xm) in the presence of triphosgene or of a suitable 
chloroformate 

5 HNR^^ pan) 

wherein R^ and R^ are as defined in claim 11, so as to obtain the con^und of formula 
(XIa) or (Xlb) M^iereinRis a group -CONR^^ 

h) deprotecting the amino group of the conqpound of formula (XIa) or CXIb) prepared 
according to my one of steps fix)m (g.l) to (g.3), so as to obtain the corresponding 
10 derivative of formula (XlVa) or (XlVb) 




wherein R has the above reported meanings; and reacting the compound of formula (XlVa) 
or (XlVb) according to any one of the altemative steps (i.l), (i2), (i3) or (L4) 
i. 1) with an acyl halide derivative of formula (XV) 
15 Ri-COZ (XV) 

wherein Ri is as set forth in claim 1 1 under groups (a), (b), (c), (Ua) with X as a carbon 
atom and (lib), and Z is a halogen atom, so as to obtain a compound of formula (XVIa) or 
(XVIb) 




20 wherein R and Ri are as above defined; 
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1.2) with a 5 to 7 membered heterocyclic coxopoimd of formula (XVII) or a suitable amine 
of formula (XVni), in the presence of triphosgene 

\^^^ ^^'J HN(R^R'd (XVIII) 

wherein X is NH and Y, R% n, and R'^ are as defined in claim 11, so as to obtain the 
5 coiresponding compounds of formula pcvia) or (XVIb) whereia R is as above defined and 
Ri is either a group of formula (Ha) with X as a nitrogen atom and R, Y, R*^ and n as above 
defined, or of formula (Uc) wherein R^ and R*^ are as above defined; 

1.3) with a carboxylic add of formula (XDQ in the presence of a suitable condensing agent 

Ri-COOH (XrX) 

10 so as to obtain a compound of formula (XVIa) or (XVIb) wherein Ri is as set forth in 
formula (la) or (lb) under groups (a), (b), (c) or it is a group of formula (Ha) with X as a 
carbon atom or of formula (lib), and R, Y, R^ andn ace as above defined; 

1.4) with a compound of fomnila (XX) 

. Ri-COZ (XX) 

IS wherein Ri is a group of formula (lid) and Z is a chlorine or bromine atom, so as to obtain 
the a conG^ound of formula pcVIa) or (XVIb) wherein R is as defined above and Ri is a 
group of formula (lid); and 

j) reacting flie compound of formula (XVIa) or (XVIb) prepared according to any one of 
steps firom (i.l) to (i.4) under basic conditions, so as to obtain the corresponding derivative 
20 of formula (la) or (lb) whereia R and Ri are as above defined; and, optionally, 

k) converting them into other compounds of formula (la) or (lb), respectively, and/or into 
pharmaceutically acceptable salts thereof. 

24) The process of claim 23 wherein, in step (b), Q is tert-butoxycarbonyl (boc). 

25) The process of claim 23 wherein, in step (c), Alk is metihyl. 
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26) TTie compounds of fommla (Vila) or (Vllb) 





(Vllb) 



CN CN 
wherein Q represents a suitable nitrogen protecting groiqp such as tert-but03c/carbonyl 
(boc). 

5 27) A library of two or more compounds of formula (la) 



R is a group -COR% -CONHR* or -CONRTR^ wherein and are, each independently, 
hydrogen or an optionally substituted group selected from straight or branched Q-Ce alkyl, 

10 C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl or heteiocyclylalkyl or; together with the 
nitrogen atom to which they are bonded, and R^ may form an optionally substituted 5 or 
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic 
group selected among N, NEI, O or S; 
Ri is selected from the group consisting of: 

15 a) straight or branched C3-C4 alkyl; 

b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety 
con[q)rises any C>3-C6 q/cloalkyl group and wherein the alkyl moiety comprises any straight 
or branched C1-C4 alkyl groiip: 

c) 3-methylfliienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4- 
20 (aminosulfonyl)phenyl; 4-(dimethylaminometfiyl)pheDyl; 4-(4-methylpiperazinyQmediyl- 

phenyl; 




wherein 
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d) a group of fbnnula (Ha) or (Db): 




wfaerein, in formula (Ha), the cycle represents a 5 to 7 membered heterocyclic ring wherin 
X, directfy linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a 
5 carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of 
X and Y is other than a carbon atom; is, independently jfrom each other and in any one 
of the free positions of the heterocyclic ring of formula (Ila), a halogen atom or hydroxy 
groiqp or it is an optionally substituted group selected jfrom strai^t or branched Q-C^ 
alkyl, C3-C6 cydoalkyl, aryl, aiylalkyl, heteto(r)rclyl, heterocyclylalkyl, amino, 
10 aminocarbonyl, carboxy, 0x0 0=0), alkoxycarbonyl, alkylcaibonyl or aiylcarbonyU and n 
is 0 or an integer jfrom 1 to 4; 
e) agroupoffi)imula(nc)or(IId): 

-/• 

(lie) (lid) 

wherein R^, R*** and R* represent, the same or different and independently jfrom each other, 
15 a hydrogen atom or a straight or branched Ci-Ce alkyl optionally substituted by one or 
more groups selected fiom hydroxy (-OH), aminocarbonyl (-CONH2) or 
methylaminocarbonyl (-<X>NHCH3); 

provided that in formula (la), when Ri is a group of fonnula (He) and one of R** or R*^ is a 
hydrogen atom whilst the oflier of R** or R*^ is ethyl or n-butyl, then R is other than -COR^ 
20 with R* as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenyhnethyl, 4- 
fluorophenylmethyl, cyclc^opyl or 2-naphthylmetiiyl; 
or a pharmaceutically acceptable salt tfi^reof. 
28) A library of two or more compounds of formula (lb) 
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wherein 

R is a group -COR% -CONHR* or -CONR^^ wherein and are, each independently, 
hydrogen or an optionally substituted group selected from straight or branched Ci-Cg alkyi, 

5 Ca-Q cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together with the 
nitrogen atom to which they are bonded, R* and R^ may form an optionally substituted 5 or 
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic 
group selected among N, NH, O or S; 
Ri is selected from the group consisting of: 

10 a) straight or branched C3-C4 alkyl; 

b) cycloalkyl, cycloalkyl-alkyl or aUcyl-cycloalkyl wherein the cycloallcy^l moiety 
comprises any Cs-Q cycloalkyl group and wherein tide alkyl moiety conq[)rises any straight 
or branched C1-C4 all^l group: 

c) 3-mefliylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4- 
15 (ammo5alf0nyl)phenyl; 4-(dinQethylanmioniefhyl)phenyI; 4-(4-mefliy^iperazinyl)me1hyl- 

phenyl; 

d) a group of formula (Ila) or (lib): 




(»a) (lib) 
wheieiQ,in formula (Ha), Ifae cycle represents a 5 to 7 membered heterocyclic ring wherin 
20 X, directly linked to the rest of the molecule, represents a carbon or nitrogCT atom; Y is a 
carbon, nitrogen, oxygen or sulfia: atom or it is an MI grovqp, provided that at least one of 
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X and Y is other than a carbon atom; R*^ is, independently from each other and in any one 
of the free positions of the heterocyclic ring of formula (Ha), a halogen atom or hydroxy 
group or it is an optionally substituted group selected from straight or branched Ci-C^ 
alkyl, C3-C6 cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino, 
5 aminocarbonyl, carboxy, 0x0 (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n 
is 0 or an integer from 1 to 4; 
e) a group of formula (lie) or (lid): 



wherein R*^, R' and R® represent, the same or different and independently from each other, 
10 a hydrogen atom or a strai^t or branched C1-C6 alkyl optionally substituted by one or 
more groups selected 60m hydroxy (-OH), aminocarbonyl (-CONH2) or 
methylaminocarbonyl (-CONHCH3); 
or a pharmaceutically acceptable salt thereof 

29) A pharmaceutical composition comprising a therapeutically effective amoimt of a 
15 compound of formula (la) or (lb), as defined in claim 1 1, and at least one pharmaceutically 

acceptable excipient, carrier and/or diluent. 

30) A pharmaceutical composition according to claim 29 frirther comprising one or more 
chCTiotherapeutic agents. 

31) A product or kit comprising a compound of formula (la) or (lb) as defined in claim 1 1 
20 or a pharmaceutical composition thereof as defined in claim 29, and one or more 

diemotheiapeutic agents, as a combined preparation for simultaneous, separate or 
sequential use in anticancer therapy. 

32) A compound of formula (la) or (lb), as defined in claim 1 1 , for use as a medicament 

33) Use of a coixQ>ound of formula (la) or (Di), ^ defined in claim 1 1, in tiie manuJOtcture 
25 of a medicament with antitumor activity. 




(lie) 



(lid) 



